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BBefeHume £

HakomIeHHEIE YeI0BEYeCTBOM 3HAHWA CTOJb
ODIIMPHEI, YTO HHA OAUH UeJIOBEK He cIocofeH
YCBOUTE WX IIOJHOCTHIO. HO KaXIblH U3 HAC
IOJI:KeH HMeTE YeTKOe IIPeAcTaBIeHEne 00 OKpYy-
JKAIOIIeM ero MHDEe B 3aK0HaX, 10 KOTODBIM OH
passuBaeTca. Bes 3THX 3HAHWI YEJI0BEK HE CMO-
JKeT YyBCTBOBATH ce0s IMOJIE3HEIM YJI€HOM COB-
PEMeHHOro 06IIecTBa, OINEHHBATh COCTOSHUE
OKDPYJKafolelf TPUAPOABI, YacThid KOTODPOH OH
SABJISETCS, IPUHUMATH TPABUJIbHBIE DEIIeHU B
IIOBCEIHEBHOH KU3HHA.

CozeprrkaHNe BBEIEHUAA IOMOIKET BaM:

— y3HAaTh, 9TO U3y49aeT OHOJIOrHs ¥ KaK IIPOXC-
XOJMJIO €€ CTAHOBIEHUE KaK HAVKH;

— MO3HAKOMUTBECA C METOAAMY, IPAMEHAEMEI-
M7 B OHOIOTHH; ,

— IIOHATH, 9€M KHBOE OTJIMIAETCH OT HEeXUBO-
ro;

— YSCHUTH DOJIb OMOJIOTUYeCcKUX 3HAHHI B COB-
PEMEeHHOM MHUDE. :



1. Buonmorus — HayKa 0 *KU3HU

1. Yro maygaer Guomorusa?
2. Kakne OmoaoruuecKHe HAYKH BaM H3BECTHEI?
3. Kakux yuensix-6H0JI0TOB BhI 3HaeTre?

Buonorns — Hayka o :xu3an. OHa ©3y4JaeT sKUBEIE OPTaHU3MEI,
VX CTPOEHWEe, DA3BUTHE U IIPOMACXOKIeHNe, B3aUMOOTHOIIEHHUSA CO
cpenoil OOUTAaHHS U C ADYTHMH >KUBBEIMA OPraHW3MAaMHA.

Bronorua — oJHA W3 OPEeBHEUIIMX HAYK, XOTA caM Tep-
MUH «OHOJOrus» Aad ee 0003HAYEHHA OBLI OPEIIOEH JUINb
B 1797 r. HemenxuMm npodeccopom T. Pysom (1771—1803). O6-
[IeTpUHATEIM, OOHAKO, OH CTaJ Iocje Toro, kaxk ero B 1802 r.
Haua H yoorpebiasTs B cBowx paborax K. B. Jamapr (1744—
1829), JI. K. Tpesupanyc (1779—1864).

3HaHUA 0 XXMBLIX OPTaHU3MaX YeJI0BEK HaKamJIuBal Ha IIpo-
TAKEHUNU THICAYEIETHIHA.

B mamm gy 0HOJIOTHS — KOMILIEKCHAA HayKa, c(hopMupo-
BaBmIagca B peayasrate auddepeENUAOIAN I HHTETPAIIUU Pas-
HBIX HAYYHBIX TUCIIAILIAH.

Hanpumep, 3 60TaHUKH BREIAEIWINACE MUKOI0ZUA (HAyKa O
rpubax), Opuonozus (HaykKa, H3ydaiomas MXH), aJb2002US
(Eayka, U3yuarwInas BOLOPOCTH), nareobomarurxa (n3ydaiomas
OCTATKHY JPEBHHX PACTEHHN) W APYIHe TUCIUILIUHEI.

IIpoucxoauT nuddepeEnanvsa U B CPDABHUTEABHO MOJOIBIX
OmosornuecKuX Haykax. Tak, reEerura auddepeHEIHpPOBAIaCh
HA 00WYI0 U MOJLEKYJIAPHYIO 2eHEMUKY, 2eHemUKy pacmeruil,
HUBOMHBLX, MUKPOOP2ZAHUIMOS, LeN08€KA, NONYLAYUOHHYIO 2e-
HemuKy U T. I.

B pesysibTaTe WHTETpanuK HayK BO3HUKIU Ouodusura, OuO-
xumus, paduobuonozus, Kocmuieckas Ouoi0ZuL U T. J.

Burosnornueckue 3HaHHS HE TOJHKO TMO3BOJIAIT COCTABUTH
Hay4YHYI0 KapTHHY MHPA, HO ¥ MOTYT OBITE HCIOJB30BAHEBI B
TMPAKTHYECKHX IIEeTAX.

Tax, ¢BsA34 OMOJOTHYECKHWX 3HAHWHU ¢ MEIUIUHON H Celb-
CKHIM X03SHMCTBOM YXOIAT B JajeKoe Iponwjoe. A B Hallle BpeMs
oHu npuobpenu emie 6oIbIIee 3HAUEHHAE.

Brnaronaps gocTrixeHErAM OHMOIOTHY TPOMBIMIJIEHERIM IIyTeM
IIOJIy4Yai0T MeIUITHHCKHE IpellapaTel, BATAMHUHbI, OMOJIOrHYEeCKH
axTHBHEIEe BemlecTBa. OTKPBITHSA, CIETaHHBIE B TeHETHKe, aHa-
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TOMHH, (QHU3UOJIOTHHA U OHOXUMHUH, MO3BOJSIOT IIOCTABUTE DOJIb-
=0MYy 4YeJIO0BEeKY IPaBHJILHBIN JHATrHO3 W BEIPA0OTATE 3(hHeK THE-
=nle OYTHU JIeYeHUHA U NPOMUNAKTUKY PA3IUYHBEIX 00Je3HElH, B
TOM YHCJIe W TeX, KOTOPEIE PAaHbIIE CYHTAINACH HEN3IeUUMBIMH,

Braropapsa 3HaHHK 3aKOHOB HACIEACTBEHHOCTH W M3MeHYH-
S0CTH yYeHble-CeJeKIITHOHEePEI IOJIYYHUIHA HOBBIE BEICOKOTIDOAYK -
THBHBIE MIOPOABLI JOMANIHUX JKUBOTHRIX W COPTA KYJABTYDHBIX
cacteEn#. Ha ocHOBe m3ydeHHS B3aWMOOTHOINEHHUH MeXIY Op-
T2HH3MAaMU CO3JaHEl OronrormuecKre MeToakl OHoprObI ¢ Bpemu-
TelIAMU CETBbCKOX03ANCTBEHHBIX KYIBTYD.

B HacToAIlee BpeMs H3y4YalOTCA MeXaHU3MbI 6OCcHHETE3a Oell-
=a ¥ (oToCHHTe3a. Y YeHbIe HANEIOTCH, YTO B OyAyIIeM 3TO II0-
SB0JHAT PEIIUTE Ipo0JieMy IPOMBINIIEHHOTO MOJAYYeHU A IIeHHBIX
JDraHUYecKHX BeIecTs.

VlaydeHHe CTPDOEHUA W NPUHIKWIIOB DabOThI PA3IHUHBIX CHC-
TEM JHHUBRIX OPTAHA3MOB IIOMOTJIH HAWTH OPUTHHAILHEIE perie-
=Hud B TeXHUKE U CTPOHUTEILCTBE.

Biaromapsa pocTuyKeHEHAM OmoJorny Bce GOJNbINIee 3HAUECHHE
—probpeTaeT HOBOE HANIPABIEHUE MATePUATLHOTO IIPOMU3BOACT-
=2 — OUOMeXHON0zUs. YiKe ceiuac 0Ha OKa3blBaeT 3HAUNUTEh-
=0e BIHfAHHWE HA DelleHWE TAKUX TI0DaNBHBEIX mpobiaeM, Kak
TDOH3BOJCTBO IPOAYKTOB IHTAHHUS, IONCK HOBBIX HCTOUHHUKOB
=HeDTHH, OXpaHa OKDPYKaloIneil cpeabl X AD.

Ilo HETABHETO BPEMEHU JIFOAH CUUTAIN, YTO BOCCTAHOBUTEIb-
=nie CIIOCOOHOCTH IpPHPOALI Oe3rpaHnuHbl. HO 0Ka3aIock, 4TO
5TO He TaxK. He3HaHWe WK WTHODHUDPOBAHHWE 3aKOHOB IPHPOMLI
TDHBOAUT K TSKEJBIM 9KOJOTHIECKUM KaTacTpodam, KOTOPEIe
TD038T THOEIBI0 BCEM JKHBEIM OPTaHU3MAaM, B TOM UHCJIE 1 Yes0-
zexy. Hacramo BpeMs, KOTZia OT KasK/I0T0 U3 HAC 3aBUCHUT OyAY-
Tiee HAIIEH IJIAHETHI, BOT IIOYEMY 3HAUEHHE OHOJOTHYECKHUX
IZ3aHUHN BO3PACTAET ¢ KajXKIkIM TOAO0M. BHOIOTHYeCKas IPaAMOT-
=0CcTh HE0OX0AuMa KaKJIOMY UeJIOBeKY — TaK JKe, KaKk YMeHne
ZHTATh, MHCATE U CUUTATE.

Buonozusa. Buogusurxa. Buoxumus. Mukxpobuonozus.
I'enemuxa. Paduobuonozus.

E 1. Yro uaygaer 6mosorna?
2. TToueMy COBPEMEHHYI0 GHOIOTHIO CUHTAIOT KOMII-

JNeKcHOR HayKOoH?
3. Kaxosa pons 6uomoruu B coBpeMeHHOM obimecTse?
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o MeTonbI CCIEIOBAHUS
B OMOJIOTUH

1. Yro Taroe Hayka?

2. Kakue OMOJIOTHYECKHE HAYKH BAM W3BECTHEI?

3. Kakue MeToJBl HCCIETOBaHHS, NMPHMEHJIEMbIe
B OHOJOTHH, BbI 3HaeTe?

M5bI 0OBIYHO FOBOPUM «HAVIHOE 3HAHWE», «HAYIHBIN (haKkT»,
«Hay4YHas KapTWHA MUpa». A B 9eM OT/IMYHEe HayYHOI'O 3HAHUA
ot HeHayuHOTo? Kakoil (haxkT MOYKHO CIHTATH HAYIHBIM?

Hayka — ofiviH 13 c1Ioco00B H3YUeHNWS U IOSHAHUA OKPYIKATI0-
IIero Mupa. Brosorus moMoraeT HOEATE MUD KUBOH IPUPOAEL.

Mzl yxe 3HaeM, 94TO JIOAHM C ADEBHEWINMUX BPEMEH M3y4aioT
sKHUBYI0 npupony. CHavasa OHE H3yYald OTAeJIbHBIE OPTraHua3-
MBI, COOHPANH UX, COCTABIISAIN CITUCKH PACTEHUH U *KUBOTHBIX,
HaceJAIONMX pasHble MecTa. OOGRIYHO 3TOT HEPHOJ H3YYEHUHA
JKHBBIX OPTaHHA3MOB HA3hIBAIOT OMUCATEILHEIM, 4 CAMY JUCIIHUII-
JINHY — ecmecmeeHHoU ucmopueil. EcTecTBeHHAs UCTOPUA AB-
JdeTcsd IpeNlIecTBeHHUIeH OHOIOTHH.

Kaxnas Hayka UMeeT CBOM MeTOAbLI HceaenoBanmus. OgHaKo
HE3aBHCHMO OT TOT0, KAKKHE METOIbLI HCIOJB3VIOTC, OIS KaMX-
TOT0 VHUEeHOTO BarKHEMWINWM JO0JIKeH OcTaBarThcsa npuHnun «Hu-
Yero He IPUHUMAH Ha Bepy». JTO IPHHIUI OTKa3a OT CJIEIOro
IOBEPHS K ABTOPUTETY.

Hayusblii METOJ — 9TO COBOKYIHOCTE IPHEMOB U OIepa-
Ui, UCIIOJIb3YEeMbIX IIPH ITOCTPOSHUH CHCTEMbI HAYYHBIX 3HAHWUM.

B 6uosornu IPpEMeHAI0TCA Pa3IndHbBIE METOAEI, K Hauboee
BaKHBIM H3 HUX MOXXHO OTHECTH HalawdeHue, IKCNepuMeHm 1
cpagHerue.

IIepBOMCTOUYHHUKOM BCeX HAYYHEIX JAaHHBIX ABJIAITCA TOYHOE,
BHHUMATEIBHOE, HEIIPEIB3ATOe HaOIofeHre U 3KCIIEDUMEHT.

PesynsTaTer, mosydeHHEIE B X0je HAOIIOJeHUN U 9KCIEPH-
MEHTOB, HOJI3XHBI OBITE IIPOBEPEHBI U MepelPOBEPEHEl HOBBIMH
HaOIIOOeEHAMY U SKclIepuMeHTaM#u. TOIBKO IOCIEe 3TOr0 HX
MOJKHO CUMTATE HAYUHBIMU PaKmamu.

Hanpumep, B CpeAcTBAX MAacCOBOH HE(QOpPMAaNHUU HEOIHO-
KpaTHO COOOIIAaIoCh 0 TaK HAa3EIBAEMOM «CHEXHOM 4YeJIOBEKEe»,
IIPHUBOIUINCH PACCKA3EI OUeBHIIEB O BCTPeYax C HUM, 3aPUCOB-
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=1 U (poTorpadun SKo0BI ero cIegoB U JarKe caMOor'0 «CHEXKHOTO
SeI0BEKa». DBII0 OPrasM30BaHO HECKOJIbKO SKCIEeIWIIHIT IS
TI0OHCKa «CHEXXHOTO YeJoBeKas. Ho [0 cHX mop HHUKTO He CMOT
ODE[CTABUTE HU XHUBOT0 «CHEXKHOIO YelI0BeKa», HU ero OCTaH-
20B, HE KaKHUX-TO IPYTHX HEOIDOBEDIKHUMEIX JOKA3ATEJIECTE €T0
cviecTBOBaHUA. [losTOMY, HECMOTPA HAa MHOTOYHCJIEHHEIE CBH-
JETEILCTBA «0UYEBHIIEB», CYIECTBOBAHUE «CHEXXHOTO YeJIoBe-
=a» He MOXeT OBITh IPU3HAHO HAYUHEIM (haKkTOM.

OOBLIYHO HAYUYHOE HCCJIeJ0BAHHEe HAUYWHAETCS ¢ HalM00eHus
=a1 o0wpeKkToM uianu geiaesneM. Ilocae obobmernnsa mMOIy4eHHEERIX
= Pe3yILTATE NAHHBIX BBIABUIANTCH zunomessb. (Ipegmoaosxe-
=Hd), KOTOPEIe MOT'YyT O0BSACHENTE HAOIOIeHN .

Ha crexgyoolneM sTalle KHCCIeNOBaHUS paspabaThIBAOTCH U
TIDOBOIATCSH FKCNEPUMEHMbL OIS TPOBEPKH BEIIBHHYTHIX I'MIIO-
Te3. HayuHBIN 3KCIEDHMEHT AOJKEeH HEIPEeMEeHHO COIPOBOMK-
ZaThCA KOHMPOAbHBLM ONbLMOM, YCIOBHAA KOTOPOTO OTJINYAIOT-
°7 OT YCJIOBUH dKCIEPUMEHTA OAHUM (U TOIBKO ONHUM) haKTo-
poM. AHanWa pes3yabTaTOB 3KCIEPHMEHTa IIO3BOJHT DEIIWTh,
=aKas W3 THIOTE3 BepHA. '

T'unoresa, KoTopad OBlIa IPOBEPEHA W OKAa3aJI1ach COOTBETCT-
sviomen GakTaM # cmocobHOH CIYIKUATE OCHOBOM IJisi BEDHBIX
opelcKasaHul, MoskeT OBITE HasBaHa meopuell WIn 3aK0HOM.
HaseIiBad Karoe-nu00 MOJI0KEHHEe 3aKOHOM, YYeHbIe Kaxk OBl
J0OYepKHUBAIOT ero VHHBEDPCaJIBHOCTh, HEOCIOPHMOCTEL, 00Jb-
IIVIO JOCTOBEepHOCTH. OQHAKO YaCTO TEPMHUHEI «3aKOH» M «Te-
JDHA» YyHOTPeOIA0TCa Kak PaBHEO3SHAYHEIE.

PaccMoTpuM 5Talbl HAYYHOTO HCCIENOBAHMA HA IPHMEpe
H3VUYEHHWA VCIOBHM, HeoOXOOHMMEIX A4 IPOPacTaHuA CeMAH.

Habmomesus 3a ceMeHAMHM IIOKA3alid, 4TO OHU HAJleKO He
scerga mpopactaior. OueBuaHO, OIS WX IPOPacTaHUS HE00XO0-
IWMBI OIIPEIEeJIEHHRIE YCIOBHSA.

WUrax, MBI MOXeM c(pOpMYJIHPOBATE IP0O0JIeMy HCCIIefOBaHNA:
«Kagne ycrnoBusa HeoOXOMHUMBL IJI5 IPOPACTAHUS CEeMSIH? »

Crnepgyromuii aTallr — BEIIABHIKeHHe runores. MBI MoxxeM
TDeNI0NIOKHATE, 9TO /IS IPOPACTAHUS CEeMSAH He0OXOAUMBI CBET,
TEeMHOTAa, BOJAa, OIpefe/ieHHAA TeMIepaTypa, BO3IyX, IMOYBa.

Teneps, gasa Toro 94To0Bl IPOBEPUTEH, XKaKWe YCJIOBHA neii-
“TBUTEJBHO HEOOXOQWMEI [JIf IPOpPacTanusg ceMaH, paspabora-
=M W IIPOBEJEM SKCIEePHMEHT.

Bossmewm 1mects npob mo 100 cemsm 0gHOTO BUAA, HATIPUMED
XVKYPY3bl, ¥ IOMECTHM B YCJIOBHHA, Pa3IAYalONIMecs TOJIbKO IO
JIHOMY IIPH3HAKY.
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Cocyz ¢ mepBoii Ipo6oii TOMECTHM B CBETIIOE, TEMIOe MECTO.
B cocyx HasbeM BOxEI Tak, 9TOGHI OHA O TOJIOBHHEL IIOKPEIBATIA
cemena. B sTom ciyuae Bosayx 6yzeT ¢cBo60aHO IIPOHUKATE K ce-
MeHaM.

Bropyio npoby ceMsaH moMeCTHM B Takue »Ke YCIOBHSA, UTO U
LIEPBYI0, HO COCY/] 3allOJTHIM KUIIAY€HOH BOLOH HOBEPXY, THIIUB
TakuM 00pa3oM ceMeHa BO3AyXa.

Cocyz ¢ Tpersel mpo6oii IOMECTHM B TAKHE e VCJIOBUS, YTO
¥ IIEPBBIN, HO B TEMHOM MecTe.

B geTBepTOM Cocyze ocTaBuM ceMeHa CYXHMH.

ITaryro mpoby GyzeMm gepxaTs mpu Temmeparype +1 °C.

Ilecroit cocyn 3amoIHEEM BIaXKHOM ITOYBOH ¥ TOCTABMM B Tell-
JI0e MecTo.

IIpoananm3upoBaB Pe3yIbTATH SKCIHEPHMEHTA, MbI npuxem
K BBEIBOAY, UTO CBET U IOYBA HE ABJIAIOTCH 0043aTENLHBEIMHE YC-
JIOBUSAMU JJI IpOpacTanus ceMan. CeMeHa KyKypyssl mpopac-
TAIOT DY HATWIHAN BOAKL, BO3yXa U OIPeeIeHHON TeMIepaTy-
pel. OnEaKo ecsim MBI BEUMATENLHO DACCMOTDHM HAIIH apobEI,
TO YBHAUM, YTO H IPH OJIaronpUsSTHLIX YCIOBUAX HE BCE CeMeHA
npopocau. M3y4mus sTH ceMeHa, MBI BRICHAM, 9TO HX 32POIBIII
mepTe. CrefoBaTelbHO, IPOPACTH MOTYT TOJBKO CEMEHA C JKH-
BBIM 32DOMIEIIIIEM.

Ecnn Bel 6yzieTe CpaBHEABATE YCIOBUSA, HEOOXOLUMEIE LIS Ipo-
DacTaHUsA CeMAH PACTeHUN Pa3HBIX BH/OB, TO YOeIUTECh, ITO OHU
CUJIBHO pasnmdaioTcs. Hampumep, 4 npopacTasusa 3ePHOBOK
KYKYPY3Bl BOAEI IOTpedyeTcsa B Ba pasa MeHBIIe WX COOCTBeH-
HO# MacChl, & JJIS IPOPacTAHUA KJeBepa BOIBI OOJXKHO OBITE B
IIOJTOPA pasa GombIlle Macchl ceMsiH. B To e BpeMs ceMeHa Kiie-
Bepa IIpopacTaroT y:xe npu TeMueparype +1 °C, KyKypyasl — mpu
TemIepaType Belme +8 °C, a I ceMAH JbIHYU TeMIIEPAaTypa IIPO-
pactaHus Oyzer coctaBiaTh +15 °C. Brl yeranOoBHUTE, KpOME TO-
ro, 9TO GOJIBIIMHCTBO CeMsH IIPOPACTAET KaK Ha CBETY, TaK U B
TEMHOTe, HO eCTh pacTeHus (HampuMep, Tabak, yepena), A/ Ipo-
pacTaHuA CeMAH KOTODBIX cBeT HeoOxomauM. Hamporus, cemena
PBIKHAKA MEJKOIIOAHOTO IPOPACTAIOT TOJEKO B TEMHOTE,

Wrak, maxe caMoe IpPOCTOe HAyYHOE HUCCICHOBAHMIE TpebyeTt
9EeTKO MPOAYMAaHHOTO U TIaTeJbHO IPOBEIEHHOI'0 3KCIIePHMEH-
Ta, HA OCHOBAaHWH KOTOPOT'O MOXKHO CHeJaTh HAYYHO JOCTOBED-
Hble BEIBOALL. [Ipm nposeneHnn HaGMIOAEHNH U SKCIIEDUMEHTOR
OPUMEHSIOT CaMble COBDEMEeHHbIe NPUOOPEI, annapaTypy, HHCT-
PYMEHTEI — 3JIeKTPOHHBIE MUKDOCKOIIBI, DAAAOJOKATODEI, XPO-
marorpadsl U p.
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HKusEs yauBuTeILHO MHOrooOpasHEa. drofsr pasodparsesd B
=TOoM MHOTrooOpaswy, HeoOXOZWMO BBIABUTH H YIODANOYHUTH
“XOJCTBO ¥ DPAa3JW4UA Y JKHUBBIX OPraHW3MOB. [[1d permmeHus
=THX 3aJ]la4Y OpUMeHseTcH cpagHumenstblili memod. OH m03BO-
~ZeT CONOCTABUTE PE3yJILTATEI HaDIIONEHHI /5 BRIABICHNUA 00-
TI¥X 3aK0HOMEDHOCTEH. '

Buosiorn WCOOAL3VIOT W JOPYTHE METOREI HCCJIETOBaHUA.
Hanpumep, onucameabHbill Memod IIUPOKO NPUMEHANCA elne
“=eHLIMH IPEBHOCTH, HO HE TOTEPAJ CBOET0 3BHAYECHU A U CETOTHA.

Hemopudeckuil memod IOMOTaeT OCMBICIUTEL HOJXyUeHHBIe
SaKThI, COIIOCTABHB WX C DAHEE M3BECTHBIMHU De3yIbTATAMH.

B mayke n1:005ble HOBBIE OTKPBITHA CIIOCOBCTBYIOT YCTPAHEHHIO
“pesXHUX HEeIPABUJIBHBIX MPEICTABISHNHN W YKa3EIBAlOT HA HO-
=iie B3aMMOCBA3U MEXKIY ABJIeHHAME. B 0HOJOTHM HOBBIE OT-
=DBITHSA CO3MAI0T 0a3y AJIT MHOMKECTBA IPAKTUIECKHAX JOCTUMKE-
=¥ B MeOUIOWHE, CEeIbCKOM XO03dHCTBe, IPOMBIOIJIEHHOCTH U
“DVIEX 00JACTAX YeJOBEeYeCKOH AeATeILHOCTH.

MEoOrHe CYUTa0T, YTO CJIeAyeT 3aHUMaThCA TONBKO TeMu Guo-
“OTHYECKHWMHK HCCJIeJOBAHUAMH, KOTOPBIE IIOMOI'YT PEIIHTh
=0HEKDeTHBIe MPAKTUIeCKHe IPoOJIeMEl CerofHANIIHero fuA. Be-
STCI0BHO, PA3BHTHE NPHUKIALHBEIX HayK HMeeT 04eHb BaXKHOE
-=aueHNe, HO Helb3d 3a0LIBATH O Ba’KHOCTH HCCJIEOBAHUH B
«=HECeTOH» HayKe. SHaHWS, NOJy4YeHHBIe B OyHIAMEHTAIBHBIX
ZccleJOBAHUAX, MOTYT MOKa3aTheA 0eCII0Ie3HEIME IJIS IIOBCE/I-
==3HOI }KM3HH UeJOBeKa, HO OHHW IIOMOTai0T NOHATL 3aKO0HHI,
~0 KOTOPBIM PAsBUBAETCHA OKDYXKAIOIMWAIN Hac MHUD, U IIOYTH Ha-

Hayunoe uccnedosanue. Hayunni gpaxm. Habnrodenue.
T'unomesa. Ixcnepumenm. 3axon. Teopua.

1. Kaxosa ocHOBHASA IelIb HAYKH?
2. Yro Takoe HayuHElil MeTon? B 4eM ero ocHOBHO#H
OpPUHIOAL?
3. YTo TaKkoe HAVYHEIA 3KCIEPHUMEHT?
4. Kaxoit (akT MOKET CUATATECH HAYUHEIM?
5. YeMm rumoresa OTIHYAETCHA OT 3aKOHA WU TEO-
pum?
6. KaxoBa posib IPHKJIAAHEIX H QYHAaMEeHTAIbHEIX
HCCAe0BaHU B HayKe?
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- g CyIIHOCTS KU3HA
1 CBOICTBA KUBOTO

1. Kaxwue :KHBEIe OpraHM3MEI BhI 3HaeTe?

2. Yem xuBBIe OPraHH3MBI OTIHIAOTCA OT HEMH-
BBIX?

3. Kakmue CBOIiCTBA KUBOTO BAM H3BECTHEI?

OGrIuHOE OIIpeieTeHEre OUOIOTHN KAk «HAYVKHU 0 }KU3HU» MMe-
eT CMEBICJI JIUIIIH B TOM CJIydae, eCIH MBI IpecTaBiseM ceGe, 9To
TaK0e YKU3Hb.

Ha mepsrrit Barag Bece kaskercs mpocro. [axe MaleHbKTI
peGeHOK CKaXeT, YTO KaMeHb HE)KHBOH, a KOITKa kxuBas. Ha
caMoM JeJie [aThk OIpeelleHre KU3HN OUeHb CIIOKHEO,

Bo Bropoi#t monosune XIX B. @. SHzeabe, 0606IIUE ecTecT-
BeHHOHAYYHbI€ 3HAHWST CBOET0 BPEMEeHH, [aJl caMoe M3BEeCTHOe
OIpeJeeHNe KUSHU: 3TO CIOCO6 CYIIECTBOBAHHS GEIKOBLIX
TeJ, CYIIeCTBEHHEIM MOMEHTOM KOTODOTO SABJIAETCS IIOCTOSH-
HEBEIM OOMEH BEINECTB ¢ OKPYIKAIOMmed ux IPHPOAOMN, IPHYEM C
IPeKpaIieHneM 3TOro 00MeHa BeIl[eCTB IIPeKPaIaeTCs 1 JKHUSHE,
9TO OPHBOAHUT K DA3JI0KEHHI0 DeIX0B.

IMocneyromme OTKPEITHSA B 6HOJIOIHY TOKA3AIIH, YTO Ia"Hoe
OIlpefesIeHHWE He PACKPBIBAET BCEH CYIIHOCTH KU3HMN, IIOTBITKA
COBDEMEHHBIX VIEHEIX JATh IOJIHOE ONpeIe e e KUSHN TAKKe
He yBeHYANWCh ycmexoM. [leso B TOM, YTO ;KHWBEIe OPTaHU3-
MBI 00718JaI0T PAXOM IPU3HAKOB, OTCYTCTBYIOIIUX V GOMBIINH-
CTBa HEXMBBIX CHUCTEM, HO CDEH 3THX IIPU3HAKOB HET HH Of-
HOTO TaKOI'0, KOTOPBIX OBLT GBI IPHUCYIN TOJLKO XKHBOMY. Ha-
IPAMED, IJIf MKHUBEIX OPraHM3MOB XapaKTepPeH POCT, HO BeXb U
kpucramisl pactyr! IlosToMy mpome Bcero maTh ompezeseHue
JXU3HH, IePeYNCIUB OCHOBHEIE CBOMCTBA MXUBBIX OPraHU3MOB.

1. /Hueble opzanu3mbL umMeOM CXOOHbBLIL XUMULECKILI COCTNAE
U eOuHbLE NPUHYUN CMPOCHUA.

JKuBBEIe OPraHW3MEI «IIOCTPOEHBI» W3 TEX e XUMHUUECKHUX
97IeMEeHTOB, YTO ¥ O0'BEKTEI HeKUBOM MPUPoasl. OTHAKO COOTHO-
[IeHNe UX B JKHBOM U HEXKWBOM Da3aNvYHO. JKHUBEIE OPraHU3MBI
Ha 98% COCTOAT U3 YeTHIDEX 37TeMEeHTOB — YTriIepoa, KHCJIOPO-
Aa, asoTa W BOAOPOZA, KOTOPhIe VUACTBYIOT B 00pasOBAHUHI
CIOXHBIX OPTaHUYECKHUX MOJIEKYT (DesIKW, HyKJIeUHOBBIe KUC-
JIOTHI, YIIEBOOBI, 3XHUPHI).
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Bee XuBbIe OPraHW3MBI IMEIOT KJIETOYHOE CTpoeHKe. KieTka
=8IA€TCA eQUHOH CTPYKTYPHO-OYHKIWOHANLHON eIWHHANEH,
2 TakiXe eIWHHWIleH Da3BUTHA BCeX JXHBEIX OPraHW3MOB Ha
3emie.

2. Bee sicusble 0pzaHu3Mbl npedcmasaiiom coboil «Omrpbl-
mble CUCTeMbLy, M. €. YColiuebie NULLb NPU YCAO08UL Henpe-
D5L6H020 NOCMYNJAEHUA 6 HUX SHepZUU U 8eulecmed u3 OKpY-
=awuleil cpedvl.

3eleHEIe PACTEHWSA HCIOJIB3YIOT COJMHEUYHYIO DHEPTHIO AJA
"HHTe3a OPraHWYeCKHUX BelIeCTB, U3 KOTOPhIX CTPOUTCHA UX Te-
zo. [Ipyrue OpraEMSMEI IIOJIYUAI0T S9HEPTHIO B Pe3yIbTAaTe pac-
Tada CJIOMKHBIX OPraHWYECKHWX BEIecTB muiu Ha Oosiee mpoc-

ThiE.

Taxum o6pasoM, JKABEIe OPTAHU3MEI CYIIIECTBYIOT 10 TeX 110D,
T0Ka B HAX IOCTYIIAIOT 3HEPTHUA (COMHeUHAA WM XHMHUYECKasd)
7 THTATEJbHEIE BEIIeCTBa H3BHE.

3. Bce xuevle opzaHu3mbl cnocobHbL K 00MeEHY 6eujecms ¢
sxpyAHawweil cpedoii: U3 Hee OHU TMOAYHANM 8eulecmea, Heoo-
rodumble 04 HUSHIU, A 8 Hee 8bldenaom npodykmul Jusnede-
ZMEeNbHOCU.

B He:XMBOI IpHPOJie MOXKHO HAOMIOZATE, Ka3ajock OBI, CXOX-
=z1e mpornecchl. Tak, mIaMsa KOCTDAa MU CBeYH HHKTO He HA30-
==7 xXuBbIM. OZHAKO B IPOIECCe TOPEHENA IIOIJIOIIAI0TCA Opra-
=wuecKUe BellmecTBa (IpoBa, BOCK) M KUCIOPOJ BO3AyXa, a BEI-
“el4TCH YIVIEKWCIBIH Ta3 W ApPYyTrHe BeIlecTBa. B OCHOBe
©200TEI MHOTHX MEXaHH3MOB, CO3aHHBIX UEJIOBEKOM, TaKiKe
T=®aT «00MEeHHBIE IDOIIECCHI».

B oranume oT OOMEHHEIX MDOIECCOB B HEMXUBOH TPUPOIE
+ *HUBLIX OPraHU3MOB CAMBIMHY BAYKHBIMH CTaJIH IIPOILECCHL CHH-
Te3a W pacmaja.

ObmeH BemecTB ofecmeumBaeT IMOCTOAHCTBO XHUMHUYECKOI'O
~0CTaBa W CTPOEHHA OPraHW3Ma, ero pocT, PasMHOMKEHHE H Cy-
TeCTBOBAHWE B HENDPEDHEIBHO MEHAHIIHXCH ycnoanax OKDY-
=amme# cpenl.

4. Husble opzanu3mMbL peazupyon Ha U3MeHeHUe QJarcmopoe
cxpyxcawwell ux cpedsl.

B mpormecce 9BOJIOIIHAY Y XUBEIX OPTaHA3MOB BeIpaboTanachk
~=0co0HOCT M30WpaTeILHO PearupoBaTh HAa BHEIIHWE BO3Aei-
“TBHA. Y OOHWUX DEaKIHUH TPOABIATCA OBICTPO (EampuMmep,
=®BOTHBIE Y0erawT, HaIafaiT, IPIIYTCH, CXKUMAITCA U T. 1.),
~ IDVTHUX — MeIJIeHHO (EanpumMep, pacTeHH A TOBOPaYUBaloT JIH-
TLE K CBETY).
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9. Huswle opeanusmvr passusaiomes.

PassuTre xapakTepHO Kak /IS XHBOH, TAK W /IS HEMHBOMN
mvaTepun. Ho sKuBEIM opraHM3Mam CBOWCTBEHHO yIODAL0YEH-
HOe, MOCTeIleEHOe H IIOCIeJ0BATeIbHOE PasdBUTHE. Y KaKIOr0
JXUBOr0 OPTaHU3MA PasBUTHE CBA3aHO ¢ peajus3anuell Hacief-
CTBEHHOH IPOrPaMMBbI B OOBIYHO COIPOBOMKIACTCS VBEeTWYeHH-
em ero maccsl. [Tocnenaee mpoucxonuT 3a cueT 06pasoBaEMUS HO-
BBEIX MOJIEKYJI, 3JIEMEHTaPHBIX KJIETOYHBIX CTPYKTYD M CAMEX
KJIIeTOK.

PasBuTHe XapaKTepHO He TOJIBKO JJIA OTAEIBLHOTO OpPTaHH3-
Ma, HO ¥ [JIf )KHBOX IPUPOALI B IeJoM. B pesynbraTe meropu-
9ECKOr0 PA3BUTHA, HJIN 9BOJIONUH, TOSBUIOCE BCe MHOT000pa-
3He JXHBBIX OPraHW3MOB Ha HAIIed IIIaHETe.

6. Bce sueoe pasmmuoxcaemes.

Hosrie opranusMer — ot GaxTepnu 10 Ye10BeKa — BO3HUKA-
I0T TOJIBKO B Pe3yJbTaTe 0eclosoro MM II0JOBOIO PasMHOMKE-
HHA ocobell maHHOTO BHAA.

7. Bce Kueble 0p2aHU3MbL 001A0AI0M HACLEOCMBEHHOCTLbIO
U U3MEHYUBOCINBIO.

HacnencTBeHHOCTS — CIOCOGHOCTH OPraHU3MOB mepenaBaTh
CBOM IPU3HAKH, CBOMCTBA X OCOOEHHOCTH PA3BUTHUA U3 IIOKOJIE-
HHUA B NIOKOJeHHWe. VIHGOpDMAanusa 0 TOM, KAKAM JOJAKEH OBITH
OPraHW3M, 3aKOAWPOBAHA B €ro IeHEeTHUYECKOM MaTepHUajie —
XPOMOCOMAaX ¥ reHax.

XoTs MOTOMKH IOXOKHM HA DORUTENed, IBYX COBEDIIEHHO
OIMHAKOBBIX OPTaHH3MOB HE CYIIECTBYET. ITO O0BSCHIeTCS
TeM, 9TO B FeHEeTHYECKOM MaTepHale IPOHUCXOAAT CrydailHbIe
A3MeHeHHd, NPUBOAAINNE K NOABIEHWIO Y OPraHW3Ma HOBBIX
IPHE3HAKOB W CBOHKCTE.

MaveramBOCTE CO3aET PasHOOGDA3HEIH MaTepuan LI 0T60-
pa HauloJiee IPHCIOCODIEHHEIX K KOHKDETHEIM VCJIOBHAM 0OCO-
Oeii, a 3TO, B CBOX OUepellb, IPUBOLUT K MOSBICHIIO HORBIX BH-
0B OPraHHA3MOB. .

8. Huevle opeanusmer npucnocobierst & onpedesennoii cpe-
de ofumanus.

Hasxe 10 BHEITHEMY BHAY YACTO MOKHO OLNPENEIHTE, KAKOil
00pas XU3HU BeZeT NaHHBIA opraruaM. Hanpumep, Bur cpasy oT-
1H9uUTe XUITHYIO ITALY OT 3€PHOANHOH, BIaro00uBkEIe pacTe-
H¥S OT DACTEHHUH MYCTHIHE.

Tarum o0pasom, ;KMEBEIE OPraHU3MEI PE3KO OTIHYAIOTCH OT
EEXHBBIX CHCTEM CJIOKHOCTBIO CTDOEHHUA U BHICOKOH VIIO-
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DAMOYEHHOCTHI0 MPOTEKAIIIHX B HUX (DH3HOJOTMIECKUX IIPO-
IeCCOB. ITH OTJAWYHHA NIPHAAIOT JKHBHH KadeCTBEHHO HOBLIE
~BOHCTBA.

Husns. O6men sewecme. Ilpoyecco. cunmesa u pacnada.
«Omxpsiman cucmema». Pazmnosicenue.
Hacnedemeennocms. Hamenwusocms. Pazeumue.

1. TToueMy OYEHB CIOXKHO ZaTh ONpEIeIeHNe MOHA-
THIO «3KH3HB»?

2. B ueM pasiuume XHMHYECKOH OPTaHu3aluy KHU-
BEIX OPTaHW3MOE H 00BEKTOB HEKUBON IPUDOILI?

3. Ilouemy >XKHMBEIe OPraHU3MEI HASLIBAKOT ¢«OTKDEI-
THEIMH CHCTEeMaMH» 7

4, Yem pasIuuarTCs IPOIECCHl 00MeHa y JKMBEIX

5

OPraHEW3MOB ¥ B HEKHBOH OpHpoZe?
. KakoBa posis M3MEHYMBOCTH W HACIEACTBEHHOC-
TH B Da3BATHH KU3HH HA HalleH IiaHeTe?

Kpamkoe codeprcarue 6600H020 pa3dena

Buosorus — HayKa O XA3HW — OXHA U3 APEBHeHINHX HayK. 3Ha-
ZHA O JXHUBLIX OPraHHM3MAaX YeJ0BEeK HAKalJIWBal Ha IPOTAXKEHUH
ToicgueneTuii. Ilo Mepe HAKOMIEHEWA 3HAHWH IpoMcxoauna audde-
DeEnHAanys OHOJIOTHH Ha CAMOCTOATEIbHEIE HayKH (6oTaEMKa, 300110~
THA, MAKpPOOHOIOrus, TeHEeTHKA B Op.). Bce Doablne BospacTaeT 3HAa-
ZeHHEe MOTPAHWYHEIX THCIHILTAH, CBASLIBAIOINNX OHOJIOTHIO C ADPYIHU-
WM HayKaMu — QU3WKOH, XUMHEH, MaTeMaTHKOH 1 ap. B pesynsrare
FHTerpanyy BO3HUKIN OHodH3WKa, OHOXHAMHEA, KOCMHUYecKas 01oo-
THA # OP.

B HacTosmee BpeMs 6HOIOTHA — KOMILIEKCHAA HAyKa, cQOpMUpO-
=aBIIadAcsd B pesyapraTe guddepeEnuanuy ¥ HETeTpaliH Pa3HbIX JHC-
THILIHH.

B Guonormi IPHMEHSIOTCSA DPas3jMYHBIE METONBI HCCIEJ0BAHHA.
E mauboslee BajXKHBIM H3 HHX OTHOCHT HabmmopeEWe, SKCIEDHUMEHT,
cDaBHEHHE.

Brosornsa uayuaeT JXKHBBEIE OPTaHU3MEL. JILHBEIE OPTaHU3ME] ABJIA-
0TCA «OTKPEITEIME CHCTEMaMH», IMOJYYalOIIUMHA 3HEPrui0 M IHTa-
TelbHBIE BeIleCTBa M3 OKpY:XKatomei cpensl. OHH DEaTHPYIOT Ha BHEIII-
=He BO3IeHCTBHA, CONEDKAT BCI0 HHQODPMAIHI0, He00X0AHMYI0 HM A5
DasBUTHUSA W DASMHOKEHH S, ¥ IPHCIOCOOJIEHE K ONpefeleHHON cpefe
o0UTAHHA. '
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YpoBHI
OpraHu3aInu
XKNBOI
IIPUPOILI

Bes xuBag npupona mpegcrasiser coboit cOBO-
KYIIHOCTE OHOJOru4ecKHX cucTeMm (0T Tped.
systema — 1meiioe, cocToAIIee U3 B3AWMOCBS-
3aHHBIX 9aCTeH) Pa3HOTO YPOBHS OPraHU3aIluu
¥ PasIMYHON COIONYHHEHHOCTH.

YdeHble BLITEIAIOT HECKONBKO YPOBHE opra-
HU3ANUM JXUBOK IPUDOAEL: MOLCKYJLAPHBLIL,
KJLeMOYHbLL, OP2ZAHU3MEHHbLL, NONYIAYUOH-
HO0-6u00801L, IKOCUCTEMHbLI T OuocpepHuLil.
Beem sxuBEIM cucTEMaM HE3aBHCHMO OT YDOBHSA
OpraHW3alyy OPHACYINH OOIHe YepTHI, a CAMU
CHCTEMBI HAXOAATCA B HEIIPEPBLIBHOM B3AWMO-
IeHCTBHHA.

Wzyuerne ypoBHe#i opramEmsanum 6moJIOTHIe-
CKHUX CHCTEM JaeT BO3MOXHOCTb TEODEeTHUECKH
IPEICTABUTE, KAK MOIJIM BOZHUKHYTEL IEPBhIE
JKHUBEBI€ OPTAHU3MEL H KaK IPOUCXOLMII Ha 3eM-
Jie IPOIeCC 3BOJIIONHAHK OT HPOCTEHITHX CUCTEM
K crucreMaM 0oJiee CJI0XHBIM U BEICOKOODPTAHH-
30BaHHEBIM. [[J1g TOT0 4TOOBI HOHATE 3TO, HEOO-
XOMUMO IMO3HAKOMHUTECA C OCODEHHOCTAMM K-
BBIX CHCTEM Ha Ka’XJ0M YPOBHE OPraHU3alluu.




['1aBa

MoJIeKY/IAPHBII
YPOBEHD

W3y4uB 3Ty IJIaBY, Bl Y3HAETE:

Ymo marxoe OuONoAUMEPbL

xaxoe cmpoeHue umem OUOMONEK)AbL,
Kaxue QYHKyuU BbINOAHAIOM OUOMONCK)AbL,
Yo makoe eupycul U 6 uUem ux
0C00eHHOCHb.




1 3 MosneKyIApHEIN YPOBEHD:
o0Irasa XxapakTepucTHKAa

@ 1. Yro Taroe XHMHUYECKHH 3aeMeHT?
= 2. YTo Ha3EIBAaeTCA aTOMOM H MOJIEKyI0ii?
3. Kakue opraHENuecKkHe BemecTBa BaM M3BECTHEI?

Jl106as xuBasA cucreMa, Kak GBI CJI0KHO 0OHA HY GBLIA opra-
HU30BaHa, IPOABJIAETCA Ha YPOBHE QYHKIIMOHUPOBAHUA OMOJIO-
THYEeCKUX MaKDPOMOJIEKY.I.

MonerkynApHEIZ YPOBEHE MOXHO HA3BATH Ha4YajabHBIM, HAH-
Bosee IIyOMHHBIM YDOBHEM OpPTaHW3allWW JKHBOTO. Kaxpgerit
’KUBOM OPraHM3M COCTOHT W3 MOJEKYJ OPraHWYeCKHX Re-
mecTB — 0eNKOB, HYKJEHHOBEIX KHCJOT, YIJIEBOLOE, JKHUPOB
(THOHOB), HAXOAAIIMUXCSH B KIETKAX U IOJYIUBIINX HASBAHIE
OMOJIOTHYECKHUX MOJIEKY.I.

Buosoru meenenyioT pos STHX BaXKHEEHITAX fHOoIOTHYeCKUX
COEJIMHEHWH B DOCTE ¥ Da3BATUM OPraHU3MOB, XDAaHEHWUH U IIe-
pezaue HaCIe[CTBEHHOU HH(pOpManuy, oOMeHe BEIecTs U mpe-
BPAIEHUN SHEPTHH B JKUBLIX KJIETKaX U B JPYTUX IIPONECCAX.

Wsyuas KUBBIe OPraHU3MEI, BEI Y3HAIH, YTO OHHM COCTOAT M3
TEX e XUMUIeCKHX JJIEMEHTOB, UTO U HeXXHBEIe. B HacToAIIee
BpemMA m3BecTHO Oosee 100 aneMeHTOR, GONBIOMECTEBO M3 HHX
BCTPEYAETCA B KHUBBIX opranusmax. K caMbIM pacmpocTpases-
HEBEIM B KWBOU IPHPOJE 3JIEMEHTAM CIeLVeT OTHECTH VTIIepos,
KHCJIO0POX, BOZOPO/ B a30T.

OcHoBo# BCcex OPraHHYeCKUX COeIUHEHMI CIYIKAT yriepon. Ox
MOKET BCTYIaTh B CBA3b CO MHOTHMM ATOMaMH U WX T'PyIIIaMI,
00pasys Ieno9YKH, pasIudHEe M0 XMMHAYECKOMY COCTaBY, CTPO-
eHIIO, AynHe U opme. V3 rpymmr aToMoB 06pasyroTes MOJIeKyIIb!,
& M3 TIOC/IeTHUX — CJIO’KHBIE XUMAYECKHe COCINHEHNA, PasINIaio-
IUecsd IO CTPOeHMI0 U QYHKIMAM. JTH OPraHWYecKUe COequHe-
HUS, BXOZsAIINE B COCTAB KJIETOK SKWBBIX OPIaHU3MOB, HOJIYINIIN
HasBaHUe 0uo/l02uyeckue NoauMepsL, WIn Ouonoaumepuwt.

ITonumep (or rped. polys — MHOrOUMCIEHHBIH) — ek, COo-
CTOSAINAs U3 MHOTOYHMCIEHHBIX 3BeHBEB — MOHOMEPOS, KaIKIbIH
13 KOTOPBIX YCTPOEH OTHOCHTEIBHO IIPOCcTO. Mosleky ra moamme-
Pa MOXKET COCTOATE U3 MHOTHX TBICAY COEJUHEHHEIX MEKIY CO-
Ooli MOEHOMEDOB, KOTOPLIE MOTYT OBITH OAWHAKOBBIMY HIH pas-
HBEIMHE (puc. 1).
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CpolicTBa GHOIOMIMEDOB 3aBUCAT OT CTPOCHHSA WX MOJEKYIL:
OT 9HCJa ¥ Pa3HO00pa3ua MOHOMEDHEIX 3BEHBEB, 00Pa3yYIOIUX
nonnmMep. Bee oHE yEMBEDCATBHEI, TAK KAK IIOCTPOSHEL IO OIHO-
MV IJaHy y BCeX JKUBBEIX OPraHM3MOB, HE3AaBUCHMO OT BHIOBOM
TIPUHALJIEKHOCTH. _

Il Kam[0T0 B/l GHOMOIMMEDPOB XapaKTePHB! OIpefeieH-
=0e cTpoeHWEe ¥ PyHKNHH. Tak, MOJEKYJIbLl GETKOR ABIAIOTCH
JCHOBHEIMHM CTPYKTYPHBIMU 3JIeMEHTaMU KJIETOK U PEryJIUpPYIOT
IDOTEKAIINNE B HUX IIPOIECCHL.

HyxsenHOBBIE KHCIOTHI Y4aCTBYIOT B II€peflaue TeHeTHde-
CEO# (HACTeJCTBEHHO#) HEGOPMANHWH OT KJIETKH K KJIETKE, OT
JpraHEu3Ma K OpraHusMy. Msyuas OCHOBEI TeHETHKH, BEI Y3HAE-
Te, 9TO TeHETHYECKHM KOJ YHHWBEDCAJeH, T. €. OAUHAKOB [JIA
=ceX JKUBBIX OPTaHH3MOB.

YTJIeBOJEI ¥ JKUDPEI TIPECTABIAIOT cO00H BaKHeH e HCTOY-
SUKH OHEePIUH, HEOOXOAUMOH IJIA KU3HEAESTeIbHOCTH Opra-
=H3MOB.

VIMeHHO Ha MOJIEKYJIAPHOM VDNRHE TDOUCXOJUT IPEBPAIICHAE
SCeX BHJ0B SHEPIMH ¥ 00MeH BEeIIeCTE B KJeTKe. MexXaHu3Mbl ATHX
IPOIIECCOB TAKKe YHUBEPCAILHEL AJIA BCEX KUBBIX OPraHU3MOB.

B 10 2xe BpeMsa 0Ka3ay10Ch, YTO pa3HOOOPa3HBIE CBORCTRA 6Ti0-
T0JHMMEpORB, BXONANINX B COCTAB BCEX OPraHM3MOB, 06ycIoBIe-
bl PASJINYHBEIMHA COYETAHUAMHA BCET0 JIHIND HECKOJLKUX THUIIOB
*OHOMEPOB, 00pa3yIoIuX MHOKECTBO BADHAHTOB [IMHHBIX I10-
THMEPHBIX Iele#. 9TOT IPUHEIKI JEeKUT B OCHOBE MHOT006pa-
3HA KH3HU HA Halled IIaHeTe.

—
&

MoHomepsl

MNonumep, cocToAawmMiA U3 OAMHAKOBLIX MOHOMEDOR

Pue. 1. Cxema
CTPOEHUS
MOHOMEDPOB

I IOJIUMEDOR lMonumep, CocToSLLMA M3 Pa3HLIX MOHOMEPOB

17:| Omntpe : - cocyiusp-
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CuenudwdecKkue cBoficTBa OMOIOIMMEDOB MIPOSABIISIOTCA TOIh-
KO B JKMBOH KJIeTKe. BrieneHHbIe U3 KJIETOK, MOJIEKYJIEl OMOIIO-
JIIMEPOB TePAT OMOJIOrHYecKyI0 CYyIIHOCTh ¥ XapaKTePU3YIOTCA
JUING (PU3UKO-XIMHAYECKAMHE CBOHCTBAMY TOr0 KJIACCA COENHUHe-
HUH, K KOTOPOMY OHU OTHOCHATCH. [IDYTHMU CI0BaMH, B U30IHPO-
BAHHOM BHJe MOJEKYJbI 6MOIIOIHMEDOB ABIAIOTCA HEXKHABBIMU.

TonpKO M3YyYHWB MOJEKYJIAPHBIA YPOBEHb, MOMKHO IIOHATH,
KaK IIPOTEeKaJI¥ IPOLeCChl 3aDOJKIeHNA | 9BOJIOINY I3HU HA
HallleHd I1aHeTe, KaKOBEI MOJEKYJIsiDHBIE OCHOBEI HACJIEICTBEH-
HOCTH U IIpoIlecCOB 0OMeHa BEIIEeCTB B YKWBOM OPraHH3Me.

IIpeeMcTBeEHOCTE MEXKAY MOJEKYISDHBIM U CAEAVIONIUM 3a
HUM KJIETOYHEIM YPOBHEM 00ECIIeUHEBaeTCs TeM, 9YT0 GHOJI0rnYe-
CKHE MOJIEKYJIBI — 3TO TOT MATEPHAJ, H3 KOTOPOT0 06pas3yorcs
HaIMOJEKYIAPHbEIE — KJIETOYHBIE — CTPYKTYPEL.

Buonozuieckaa cucmema. YpoeHu opzanu3ayuu:
MONLEKYLAPHBLL, KNEMOLHbLL, OP2ZAHUIMEHHbLIL,
nonYynAYUOHHO-6U00601, SKOCUCTNeMHbIL, GuOCHepHbLIL.
Opzanuuecrkue gewgecmea: 6enku, HYKLeUHOEbLe KUCLOMBbL,
yzne6o0uL, scupv. (nunudst). Buononumepwvi. Monomepbi.

1. Kaxue nponeccsl uecaenyioT yIeHble Ha MOTEKY-
JISpHOM YpPOBHE?

2. KakHe s1eMeHTEI IPeOOIafat0T B COCTABE JKIBLIX
Oprasu3MoB?

3. IToueMy MONeKyIEl GEIKOB, HYKIEHHOBBIX KUC-
JIOT, YTJIEBOAOB ¥ JHIHAOB DACCMaTPHBAIOTCH
KaK OMOmOoIHMEDH TOJBKO B KJeTKe?

4. Yro moEUMaeTCs moJ YHUBEPCATLEHOCTBIO MOJIE-
KyJa 6umomoaImMepoB?

1 2 o YTJIEBOIEI

1. Kakue BemecTBa, OTHOCHIIHECHS K YIIEBOZAM,
BaM H3BECTHBI?

2. Kaxyro poJar UIparT yIiIeBOJEl B JRKHBOM Opra-
HE3Me?

3. B pesyamTaTe KaKoro mpoiuecca yriieBogbl 06pa-
3YIOTCA B KJIETKaX 3eIeHbIX PACTeHHI?
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Veneeo0vt, nnu caxapudsl, — OLHA U3 OCHOBHBLIX TPYIIII Op-
ragm4YecKHux coenmHeHEHH. OHH BXOLST B COCTAB KJIETOK BCEX
HUBBIX OPTAHU3MOB.

YTIIeBOJEI COCTOAT U3 YIIepoaa, BOAOpoia U Kucjaopona. Ha-
3BaHUE «yIJIEBOABI» OHU IOJYYHUJIH IIOTOMY, 94TO y OOJILIINHCT-
38 U3 HUX COOTHOIIEHHE BOZOPOJAA H KHCIOPOLa B MOJIEKYJIe Ta-
KO€ JKe, KaK ¥ B MoJieKyJle Bojgnl. O6mas dopMysia yrieBoLoB
C.(H,0), . IlpumMepaMu yrieBOZOB MOTYT CIIYKHTH TJIOKO03a
(C,H,,0,) u caxaposa, uim TPDOCTHHKOBBIM caxap (C..H,,0,).
B cocraB IPOU3BOAHBIX YIJIEBOIOB MOTYT BXOIUATE U p;pyrne aJe-
MeHTH. Bee yriesozs! nensaTca Ha IpOCTEHIe, WU MOHOCAXAPU-
JblL, ¥ CIIOKHBIE, MU noaucaxapudet (puc. 2). s MoHOCaxapu-
0B HaubosbITee 3HAYEHHUE IS KUBEIX OPFaHU3MOB UMEIOT PU-
6oza, desoxcupubosa, 2l0K03a, PPYKMO3a, 2a1aKmo3da.

Hu- u noaucaxapuds. o6pasyoTCs mMyTeM COeANHEHHNT ABYX
u Oojiee MoneKyn MOHOcaxapunos. Tar, caxaposa (TPOCTHHKO-
BEIM caxap), Ma.lbmosa (COJONOBEIN caxap), ZaKmo3a (MOJIoU-
HBI caxap) — Jucaxapudsl, 00pa3oBaBUINECS B De3yJIbTATE
CIAAHUA ABYX MOJIEKYJI MOHOCaxapuZoB. [Imcaxapuasl 110 CBO-
UM CBOMCTBaM OJHM3KHM K MOHOcaxapupam. Hampmmep, u Te u
Ipyrue XOPOIIO PACTBOPHMEI B BOAE W WMEIOT CJIalKUIl BKYC.

CH,.O C.H,.0
CH.OH dopmyna POpmyna.
rIOKO3k! HOCH, caxaposkl
H H
/ H \(lz H HOCH,
|
OH OH E/OH
Cf— : CH,OH
H OH H
CTpykTypHas dopMyna rmiokKossl (hpyK'rypHag ¢»opmyna caxapoabi
(MoOHocaxapua) (omncaxapua)

(CEHwOﬁ)n dopmyna kpaxmana

SCH,OH CH, OH
H H
o
4%y
H  OH H OH

CipykTypHas dopmyna kpaxmana (nonvcaxapva)

Pue. 2. CrpoeHHe MOJIEKYJI IPOCTEIX U CJ0MKHBIX YTJIEBOLOB
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[lomucaxapusel COCTOAT M3 DOJBIIOrO YMCIa MOHOCAXAPH-
noB. K HuM oTHOCATCA Kpaxman, 2AuKozeH, Uenn0N03a, XUMLH
u 1p. (puc. 3). C yBeInueEreM KOJIWYECTBA MOHOMEDOB PACTBO-
PHMOCTE IIOJIHCAXapPHUIOB YMEHBIIAETCH U CHAAKHUA BKYC HCUe-
3aer.

OcHoBHaA PyHKIUS yIIIeBOLOB — dHepzemuiecikas. Ilpu pac-
LIEIVIEHUH U OKHCJIEeHHH MOJIEKYJI YIJIEBOZOB BEIAELIAETCH SHED-
rudA, KOoTopas o0eclieumMBaeT XKU3HENAEATENBHOCTH OPraHH3MA.
IIpu n36EITKE YIIEeBOMOB OHY HAKAIIJIMBAIOTCA B KJIETKEe B Kaue-
CTBE 3aIIaCHBIX BellleCTB (KpaxMall, IIMKOTeH) U IPU HeoOXOoaHu-
MOCTH UCIIOJIL3YIOTCH OPTaHH3MOM B Ka9eCTBE HCTOUHUKA SHED-
rvn. Y CHAJIeHHOE PacIieneHue YIIeBOA0B B KIeTKaX MOYKHO Ha-
01100aTh, HAaIPHAMED, IIPDA MPOPACTAHWY CEMSAH, WHTEeHCHBHOI
MBINIIeUHOHK paboTe, IIATEILHOM IOJOLaHUH.

YTy1eBOABI HCIIONB3YIOTCA B B KAUeCTBE CMPOUMENbH020 Ma-
mepuana. Tar, nennor03a ABISETCA BaKHBIM CTPYKTYDHBIM
KOMIIOHEHTOM KJI€TOYHBIX CTEHOK MHOTUX OJHOKJIETOYHEIX, I'DH-
0oB 1 pacreHui. Biarogapsa 0co00My CTPOEHMIO IEJIIIONI03a He-
pacTBOpUMa B BOjie ¥ 06J1agaeT BRICOKOH IPOYHOCTRIO. B cpegrem
20—40% wmarepmana KJIETOYHBIX CTEHOK PACTEHUB COCTABIIAET
LIeJLIF0JI0O3a, & BOJOKHA XJIOTKA — II0YTH YHCTAHA IeJIIIJI03a, 1
VMEHHO IO3TOMY OHH HCTOIb3YIOTCA IJIs H3TrOTOBIEHUI TKaHeH,

XWUTHH BXOAUT B COCTAB KJIETOUHEIX CTEHOK HEKOTODHIX IIPO-
CTEWINNX B IpUOOB, BCTPEYAETCA OH U Y OTHEIBHBIX I'DYIII KU-
BOTHBIX, HAIPUMED ¥ YIIEHUCTOHOTHX, B KAYECTEE BAXXHOTO KOM-
IIOHEHTa UX HAPY/KHOTO CKeJeTa.

Kpaxman

K LKOLKD.

[nukoreH

NG e

Liennwonoza

Pue. 3. Cxema cTpOEHHSA NOJHCAXADHIOB
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VsBeCTHEI TaKXe CI0KHBIE TIOTHCAXAPULIEL, COCTOAIIHE U3
ABYX THUIIOE IPOCTEIX CaXapoB, KOTODEIE PETYJSPHO YepenyIoT-
CA B AMWHHBIX NenaX. Takwme monucaxapuasl BEITTOTHAIOT CTPYK-
TYPHBIE (DYHKIMY B ONOPHEIX TKAHAX KUBOTHLIX. OHU BXOAAT B
COCTaB M@XXKJIETOYHOTO BELIECTBA KOXKH, CYXOKUINI, XpAIel,
TpHUaBadA UM OIPOYHOCTE U 3JIaCTHYHOCTE.

Hexoropsle moimcaxapumbl BXOAST B COCTAB KIIETOYHEIX
vMeMOpaH U CIyKaT penenTopaMu, o0eCIednBasf Y3HABAHME
KJIETKaMu APYT ADYTA U WX B3aUMOIeHCTBHE.

Y2ne6odv, unu caxapudwv.. Morocaxapuduw..
HAucaxapudot. ITonucaxapudwvi. Pu6osa.
Hesoxcupubosa. I'nwkosa. Ppyxmoasa.

I'anaxmosa. Caxaposa. Manvmosa. Jlaxmosa.
Kpaxman. I'nuxozen. Xumun.

1. Kakoii cocTaB ¥ cTpOeHHe HMEIOT MOJIEKYJIBI YT-

1eBOomoB?

2. Kakde yriaeBofs! HasBIBAIOTCA MOHO-, MH- M IIO-
aucaxapugaMu?

3. Kaxne QyHEKOUN BEITOMHAIOT YIIEBOIb! B JKHABBIX
opraEmamMax’?

1. 3 o JIununer

1. Kakue XHpOmOZOOHBIE BelIeCTBA BAM M3BECT-
HBI?

2. KakWe NpOZYKTEI NHTAHHA OOraThI RHpAa
MH?

3. KakoBa poxs HpoB B opranname?

Jlunudv: (ot rped. lipos — xup) — O0INMpHasA IPYIINa HKIPO-
IOJ00HEIX BeLecTB, HEPACTBODUMEIX B BOJe. BOIBIIMHECTRO -
IHJ0B COCTOHT W3 BBICOKOMOJIEKYIAPHEIX JXUPHBIX KHCJIOT U
TPeXaTOMHOI'0 CIIMPTAa IIInANepuHa (puc. 4).

Cojnep:xanue JTUIUAOB B PABHBIX KJETKAX CHIBHO BapBEUDPY-
er: ot 2—3 10 50—90% B KJIeTKAX CeMAH HEKOTOPBIX PACTEHMI
¥ JKHPOBOI TKAHH KUBOTHBIX.
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(H )O
H l -0 g)-CHz-CHz-CHZ-CH,-CHz-CHZ-CHE-CHZ-CHQ-CHz-CHa

| o
l -0 ("3-CH2-CH,-CH2-CHZ-CHE-CHz—CHQ-CHZ-CHZ-CHZ-CH2~CH2-CH3
|

Fnuuepun
X

-C
-C
1l
H-C-04C-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,
\HE) TPW XUpHLIE KUCTOThI

Puc. 4. CTpoesHe MOJIeKYJIBEl TPHIJIHIEPUIA

JIunuasr OPHCYTCTBYIOT BO BCeX 0e3 HCKIKUeHHUA KIEeTKaX,
BEIIOJIHAA cHenupuuecKkue 6HMorornueckre QYHKIIHH.

Hupw: — HanboJsiee IPOCTHIE H IMIHPOKO PACIPOCTPAaHEHHBIE
IHONIL — HTPAIOT BAKHYIO POJIb KaK ucmouHuk snepzuu. Ilpn
OKWCJIeHUH OHU AaioT GoJiee ueM B [Ba pasa 0oJiblile SHEPTHUH 10
CPaBHEHWIO C YIJIEBOAaMU.

P uphl ABIAIOTCA OCHOBHOM (OpMOH 3anacarus aunudos B
KJIeTKe. ¥ I03BOHOYHLIX *KUBOTHBIX IPAMEDHO IOJIOBHHA SHEP-
rum, moTpedIseMOil KIeTKAMH B COCTOAHAH IIOKOsA, oDpasyerca
3a CUET OKHUCIEHHNS KUPOB. JUHPEI MOTYT UCIOJIb30BATHCHA TaAK-
’Ke B KAUeCTBE MCTOUHHUKA BOAEI (IPH oKHcIeHuHU 1 T »xupa 00-
pasyetcs Gosiee 1 T BoAbI). 9TO OCOOEHHO LEHHO [JIA apKTHYe-
CKHX ¥ IyCTHIHHBIX JKABOTHBIX, OOHTAIOINHX B YCIOBUAX HAedH-
ouTa cBOOOIHOM BOXEL. :

Braromapsa HM3KOH TEIJIOMPOBOAHOCTH IHIUIBI BEIIIOJIHAOT
saujumHble QYHKYUU, T. €. CIYKAaT AJIA TeIJIOH3OJAIUN Op-
TaHH3MOB. Hampwmep, YV MHOIHX IO03BOHOYHBIX XHBOTHBIX
XOPOIIIO BHIPAXKEH IIOAKOKHBIM KHPOBOH CJIOM, YTO IIO3BOJA-
T UM JKHUTHb B YCIOBHUAX XOJIOJHOTO KJIHMaTa, a y KATO0Opas-
HBIX OH WTDAET ellle W APYIYI0 DPOJb — CIOCOGCTBYeT IJIABY-
YeCTH.
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JINIuABI BEIMOTHAIOT U CIMPOUMEeLbHYIO QYyHKYUIO, TAK KaK
HEPacTBOPHMOCTE B BOJIE IeJiaeT UX BaKHEeHINAMY KOMIIOHEHTA-
MU KJIETOYHBIX MeMOpaH.

Muorue zopmoHbl (HEanpuMep, KODE HaAIIOYeYHUKOR, II0JIO-
35le) ABAAIOTCA DIPOMBBOAHBIMH JTHIAIOB. Crepmosarensmo, mu-
THIaM OPUCYINa pezyiamopHas QUHKUUA.

Junudvt. Kupor. F'opmonwt.
Dynryuu r1unudos: swepzemuueckas,
3anacarnouan, 3GUUMHA,
CIMPOUMENbHAA, PeYNAMOPHASA.

1. Kaxue BeljecTBa OTHOCATCA K JIAIHAAM?

2. Kakoe CTpOeHHME HMeeT GOJBITMHCTBO JIH-
nupos?

3. Karkue GyHEKOUY BHIIOIHAIOT JTATHIEI?

4. Kakue KJIeTKH U TKaHH Haubosee OOTATHL JIUIIH-
namm?

1 4 CocraB u cTpoeHuE
0esIKOB

1. KakoBa poas 6e1koB B opranusme?
2. Kaxme nmpoxyxThl 6oraTsl Gexxamu?

Cpenu opraEuvecKUX BEeINECTB 0enKu, WIH NPOmeuHbl, — ca-
MBle MHOTOYHCJIEHHEIE, HanboJlee PasHOOOPAasHEIE W HMEIOIIHe
[I€PBOCTENIeHHOe 3HaYeHne Ouonosumepsl. Ha ux nomio mpuxo-
autesa 50—80% cyxoi Maceh! KIeTKH.

Monexyner 6eIKOB UMEIOT GOJIBINIME Pa3MepsL, IIO3TOMY HX
HashIBAIOT Maxpomorexkyramu. Kpome yriepona, kumeiopoza,
BOZIOPOZA U a30Ta, B cOCTaB OEIKOB MOTYT BXOAUTE cepa, (oc-
dop u xexe30. Benku ornmuatorcs Apyr or Apyra wmciaoMm (OT
CTa A0 HECKOJBKHX TBHICHAY), COCTABOM U IIOCIeIOBATEILHOCTHIO
MOHOMepPOB. MoHOMepaMu GeKOB SBIAIOTCH AMHUHOKHCJIOTHL
(pue. 5).
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' CH, CH—R H SH—R

'3
| ~ %
H— C—NH, | ! H
COOH H—(|3—NH2 H—C—NH,
COOH COOH
vy (rnm) Banwh (Ban) LiuctenH (uuc)

Puc. 5. I[IpuMeps CTPOEHEAA aMHHOKHCIOT — MOHOMEDPOB DeIKOBBIX
MOJIEKYJI

BecrkoreuHoe pasHOOOpaswe 0ETKOB CO3MaeTcs 3a cUeT pas-
augHOro coueraEuda Bcero 20 amuuokmcaoT. Kamnas aMHUHO-
KHCJI0Ta IMEET CBOE Ha3BaHMUe, 0cob0e cTpoeHne U cBolicTra. Mx
00my0 GOpMYJIy MOKHO OIPEACTABHUTE B CIACAVIOIEM BHUIE:

Femm=s 1
1

LS50 A el O et

AMUHoOrpynna e KapBokcuneHas rpynna

\

Panukan

Mosnekysia aMHPHOKHCIOTEI COCTOMT U3 ABYX OJUHAKOBBIX JJIA
BCEX aMHUHOKHCIIOT JacTeil, 0{HA W3 KOTOPBIX ABJIAETCH aMUHO-
rpymmnoi (—NH,) ¢ ocHOBEBIME CBOCTBAMU, APYTad — KapGoK-
cunsHOU rpynno# (—COOH) ¢ KHCIOTHLIMY cBOMCTBAMHA. YacTh
MOJIeKYJIbl, HazeiBaeMasa pagukanoMm (R), v pasHbIX aMUHOKUC-
JIOT UMeeT Pa3jiMYHOEe CTpoeHWe. Hanwuwe B OJHOM MOJEKYTe
aMUHOKHCJIOTEI OCHOBHOH U KUCJIOTHOMR IPYIIT O0YCJIOBIMBAET X
BBICOKYIO DEaKTHBHOCTE. Uepes 9TH IPYIIEI TPOUCXOIHUT COeNH-
HeHNe aMHHOKHCIOT Ipu obpalosaruu Oenka. IIpu sTom BO3HHI-
KaeT MOJIEKyJa BOJBI, 4 OCBOOOAMBINNECS BIEKTPOHEI 00pasyroT
TIeNTUAHYIO ¢BA3L. [10aToMy eIk Has3bIBAIOT NOAUNENMUIAMU.

N e fe T ceakt ok
Neaig/ i goiy. o Jpan, H,0 + N—C—C—N—c—c”
AACTRRRN 2o | SN Y S, ey
Hipgs Bl 10H - Hi ooH.. . OH H H O|HH OH

NenTUOHaA CBA3b

Momnekrynsl 6eJIKOB MOTYT UMETH DA3JIMUHEIE IPOCTPAHCTBEH-
Hble KOH(QUIYPAluK, H B X CTPOSHHAH Pa3INYaloT YeThIPE YPOB-
HA CTPYKTYDHOMN opranmsanun (puc. 6).
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IMocrefoBaTeIbEHOCTE AMUHOKHCIIOT B COCTABE TOJHUIIeTI T/ -
=0H NeNu TPeJCTaBIACT NEPEULHYIO cmpyrmypy Genka. Oma
VEHEKaTpHA 14 J000ro 6eska u ompejenser ero (hopMy, CBOH-
°TBa U QYHKIIHH.

BonemmECTBO GeTKOB HMeIOT B COHPaJX B Pe3yJabTaTe 00-
Da30BaHMA BOLOPOAHBIX cBsA3el mexay —CO- u —NH-rpymmna-
MH Da3HBIX aMHUHOKHCJIOTHBIX OCTATKOB IOMUIIENITHIHON emu,
BonopoaHble CBA3H MaJIOIPOYHEIe, HO B KOMIJIEKCE OHH obecIre-
SHBAIOT NOBOJBHO IPOYHYIO CTPYKTYDY. JTa CHUpalb — 8MO-
DuYHaA cmpyrkmypa Genka.

Tpemuynas cmpyxmypa — TpexMepHAR IPOCTPAHCTBEHHAN
«VIaKOBKa» HOJUMENTHIHOH OeNu. B pe3yasTaTe BOZHHKAET
IpudyAnuBad, HO JUIA KaMZoro 6enka cnernupuueckas KoH(bH-
rvpanus — 2n00y.ia. IIpOYHOCTE TPETHUYHON CTPYKTYDPHL 06ec-
TedMBaeTCAd Pa3HOOODA3HEIMY CBA3AME, BO3HUKAIOMIMMY MEK-

IV paguKaNaMHu aMHHOKHCIOT.

Pue. 6. Cxema cTpoeHU# GenkoBoil Moxerymsr: I, 11, I, IV — mepsuu-
=ad, BTOPHYHAdA, TPDeTHYHAH, YeTBEDTHYHANA CTPYKTYPEI
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Pue. 7. CxemMa CTPDOEHHUA MOIEKYIEL TEMOIIO0OHHA

YJemeepmuuras CMPYKMypa XapakTepHa He OJd Bcex Oeil-
koB. OHa BO3HHKAET B DPE3YJIbTATE COEIWHEHUS HECKOJBKHX
MaKpPOMOJIEKYJI C TPETHYHOH CTPYKTYDOH B CJIOMHBIM KOMII-
nekc. Hampumep, reMOorJI00MH KPOBH 4eJIOBEKAa IIPE[CTaBJIAeT
KOMILJIEKC K3 4eThIPDeX MaKpOMOJIeKyI benka (puc. 7).

Takas CI0XHOCTL CTPYKTYDPEL OeIKOBEIX MOJEKYJI CBA3aHA C
pasHooOpasueM QYHKIIHIT, CBONCTBEHHEIX 9THM OHOIOJIIMEDPaM.

Hapymesne npupoaHE0i CTPYKTYDEL OellKka HasbIBAIOT deHa-
mypauuei (puc. 8). OHa MOXKeT IPOUCXOAHUTE IO BO3eHCTBH-
eM TeMIepaTyphl, XHMHYECKHUX BEIeCTB, JYUUCTOI 9HEPIUU U
npyrux (bakTopos. [Ipu craboM Bo3feHiCTBUH pacnafaeTcs TOJIb-
KO UeTBEPTHYHASA CTPYKTYPa, IpH OoIee CUILEOM — TPEeTHUUHAS,
a 3aTeM — BTOPWYHAs, W DEJIOK OCTaeTCA B BUE IOJUIEITH]-
HOH IenH.

ITOT IpoIecc YacTUYHO oOpaTHM: eciu He paspylleHa Iep-
BUYHAs CTPYKTYPAa, TO AeHATYPUDPOBAHHEIN 0eJI0K crocobeH BocC-

BoccraHoeneHue
MCXOOHOM
Monekynsl Benka

HeHaTypupoBaHHbLIA
Benok

Benka oo
[oeHatypauum

Puec. 8. lematypanus fenxa
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CTaHABJIMBATE CBOXO CTPYKTYDPY. OTCIOAA ciemyeT, UTO Bee 0co-
JeHHOCTH CTPOEHUA MaKDOMOJIEKYIbI 0eIKa ONpeaeasiOTCa ero
TEDBHUYHON CTPYKTYDOM.

Kpome npocmuix Genroe, COCTOSIUX TOMBKO M3 aMEHOKIC-
=0T, €CTB eIlle U CJLOJMcHble 0ellKU, B COCTaB KOTOPEIX MOTYT BXO-
ZHTE YIIEBOABI (2AUKONDPOMEUHbL), 3KUAPEI (nunonpomeunwt),
SVEJEUHOBLIE KUCIOTEI (HYKLEONPOmMeuHst) i Op.

Posp GenKOB B XKUBHM KJIETKM OTDOMEHA. Coepemennas 6uo-
“OTH#A IOKasana, 9TO CXOACTBO W Pa3iUYHe OPraHU3MOB OIpe-
AEJIAeTCA B KOHEYHOM cuere Habopom Gerkxos. Yem 6maxe opra-
SM3MEL IPYT K APYTY B CHCTEMAaTHIECKOM MOJIOKEHUH, TeM 60-
7ee CXOOHBI uX OeJIKH.

Benxu, unu npomeunst. IIpocmuie u cnoxcnvie Genku.
Amunoxucaomst. Ionunenmud.
Ilepeéunnasn, emopuunas, mpemuunas
U Yemeepmuinas cmpyrmypo. 6enkos.

E 1. Karkue BemecTBa Ha3LIBafOTCSH OenkaMu, nan
TpoTerHaME?
2. YTo Taxoe mepEWUHAL CTPYKTYDA Oerka?
3. Kaxk ofpasyiorcss Bropuanas, TPeTHYHAA W YeT-
BePTHYHAA CTPDYKTYPEI Genka?
4. Yro Taxoe nemarypanus enxa?
5. ITo KaKoMy IPU3HAKY GEIKH NeTATCS Ha IIPOCTEIE
H CJI0XHEIe?

1.5 DyHKIIUN 0eJIKOB

1. KakoBa dyHKIHS yriaeBogos?
2. Kaxne QysKnuu GeaKoB Bl 3HaeTe?

Benku BHIMOMHAT Ype3BEIYAHHO BAKHEEIE 1 MHOrooOpasHEIe
DYHKIUH. 9TO BOZMOKHO B 3BHAUHTEILHOMN Mepe Gaarogaps pas-
H000pasuio hopM U cocTaBa caMuX GeIKOB.

Onsa U3 BaskHEWMMX DYHEKIUH GeIKOBEIX MOJIEKYI — CMpo-
umenvraa (nracmuyeckas). Belku BXOZAT B COCTAB BCEX KJe-
TOYHBIX MeMODaH ¥ OPraHOHOB KIEeTKH. IIpenMymecTBeHHO U3
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feslka COCTOAT CTEHKH KDOBEHOCHBIX COCYIOB, XpANIH, CYyXO-
JKUIWS, BOIOCKH M HOT'TH.

T'poManHOoe 3HAYEHWE UMeeT Kamaiumuieckas, UIn @ep-
Mmenmamueras, QyHkyus Gearxos. Cnenuansasie 6enIKkn — gep-
MeHMbL CIOCODHBI YCKOPATE OMOXMMHAYECKHEe PeaKIul B KJeT-
Ke B [eCATKH A COTHA MUJIMOHOB pa3. FI3BeCTHO OKOJI0 ThICAYUN
depmenTos. Kaxxnas peaknus KaTaJIH3UPYyeTCd CBOMM O0COOBIM
tepmenTom. ITogpoOHEe BEI y3HaeTe 00 3TOM HHUKE.

IMeuzamenvHyr @YHKUUI BBIIOJIHAIOT OCO0BIE COKpaTH-
TenbHBIe DenKy. Birarozaps UM ABUTAIOTCH DECHUUKH W KIY-
THKHW Y IPOCTEHININX, IMePeMelialTcs XPOMOCOMEBL IIPH Ieje-
HAY KJETKH, COKPAIIaf0TCH MBIMINLI ¥ MHOTOKJIETOYHEIX, CO-
BEPIMEHCTBYIOTCA APYTHE BHIABI ABHIKEHUA V JKUBBIX OPraHHS3-
MOB.

BaxHOe 3HaUEHUE UMEeT MPAHCNOPMHEAA PYHKYUA GeIKOB.
Tax, reMmoryioOWH IEPEHOCUT KHUCIODOJ U3 JIETKUX K KJIEeTKaM
IPYIUX TKAHEH W OPraHOB. B MBINIIAX 3TY (QYHKIIUIO BEHIOJIHI-
eT Geox MUOrJI00OMH. BelIKH CBIBODOTKH KPOBU CIIOCODCTBYIOT
IIepeHoCcy JHIHLOB ¥ JKUPHBIX KUCIOT, PA3IHYHLIX OHosIoTHYe-
CKM AKTHUBHLIX BEIIEeCTB. TpPaHCOODPTHRIE DENKHW B HADPYKHOM
MeMOpaHe KJIETOK IEPEHOCAT DPas3iHdYHBIE BellecTBa U3 OKPY-
JKarolined cpefbl B HUTONIA3MY.

Croernupuyeckue 6eJIKHA BEIIONHAKT 3QWUMHYK PYHKYLIO.
O=HH IpeNoXPaHAIOT OPTAHU3M OT BTOPIKEHU A Ty KEePOAHEIX Oe-
KOB ¥ MHKDOODPTaHM3MOB ¥ OT HOBpexAeHUA. Tak, aHTHTela,
BoipabaTeiBaeMble JumboruTaMu, OJIOKHUDPYIOT UYXHEDOLHEIE
Oenkn; GuOpWH B TPOMOKE IPEIOXPaHAT OPraHu3M 0T KPOBO-
TIOTEDH.

Pezynamopras (pyHxyusa upHcyna 0elxaM — 20pMOHAM.
OHE TONNEPIKUBAIOT IMOCTOSAHHEBIE KOHIIEHTDAIIWHM BEIeCTB B
KPOBH H KJIETKaX, YUYACTRYIOT B DOCTe, DA3MHOXEHHNHU U JIPYTUX
JKU3HEHHO BajKHBIX Ipoileccax. Hanmpumep, HHCYJIHUH PeryJiu-
DVET comeps;KaHWe caxapa B KPOBH.

Benram mpHcyla TakXe CUZHALbHAAL QYHKULA. B meMOpa-
HY KJIETKH BCTPOEHEI OEJIKH, CTOCOOHEIE H3MEHATH CBOIO TPETHU-
HYIO CTPYKTYPY B OTBET Ha [elicTBHe (PAKTOPOB BHEIIHEH Cpe-
ael. Tak IPORCXOOAT IIPHEM CUTHATIOB U3 BHEIITHEH cpefbl U IIe-
penada wHOOPMATUA B KIETKY.

Benkum MOTYT BBIMOJHATE dHeEPZeMu4ecKyrn QyHKxyul, AB-
JIASCH OJHUM W3 MCTOYHWKOB SHEDPTHH B KieTKe. llpu momHOM
pacmieriesEn: 1 r 6esKa 0 KOHEYHBIX IPOAYKTOB BbIJEIACTCS
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17,6 k[l smepruu. OgHAKO B KauecTBE WCTOYHMKA SHEPTHUH
OE/IKHM HCIOJB3YIOTCS KpaiiHe pegxo. AMWHOKHCIIOTEI, BBICBO-
S0:xal0IIMecs IPU PaCIIeIIeHUH GeIKOBEIX MOIEKY T, HCIIOh-
SVIOTCA /1A IIOCTPOEHHUS HOBBIX OEIKOB.

Pynryuu 6enros: cmpoumensuas, deuzamensras,
MPAHCNOPMHAA, 3AUWUMHAR, DE2YLAMOPHAR, CUZHANLHAR,
dHepzemuieckan, KAMAIUMULECKAS.

IF'opmon. @epmenm.

E 1. Yem obwAcHEaeTCH MHOrooOpasmue QyErnuit 6er-
" KOB?
2. Kakue GyHEKINT GEIKOB BaM H3BECTHEHI?
3. Kakyo pois HTpaioT GelKu-ropMoHE?
4. Kaxymo OYEKIHIO BEIIOIHSIOT Oenxu-hepMerTEI?
5. TTogeMy GeIKH DELKO HCIOMBIYIOTCA B KATECTBE
WCTOYHUKA SHEDPTUHN?

1 .0. HyxkenHOBBIE KHCIOTHI

@- 1. KakoBa poxas angpa B Kietse?
e 2. C xaKHMH OPraHOHIAMH KJIETKH CBA33aHA nepe-
/iaga HAaCJIeICTBeHHBIX NMPH3HAKOB?
3. Kakne BemecTBa Ha3BIBAIOTCS KHCIOTAME?

Hywraeunosvie kuciomet (ot aar. nucleus — AIpO) BIIEDPBEIE
ObLTM OOHAPY’KeHBI B A/pax JeHKOIUTOB. BrociencTBuy G510
BBIFICHEHO, YTO HYKJEWHOBEIE KHCJIOTHI COZEDPKATCS BO BCEX
¥JIETKAX, IIPUYEM He TOIBKO B fADE, HO TaKiKe B IIATONTAZME I
Da3JIMYHEIX OpraHOougax.

PasnmuuaioT [Ba THIA HyKIEHHOBLIX KHCIOT — de3orcupubo-
Hyraeurossle (coxpamerno [JHE) u pubonyk.ieurno8bLe (PHR).
Pagimune B HasBaHUAX 00BACHAETCS TEM, UTO moneryna ITHE
COZIEDUT YIIeBOA Oe3okcupubosy, a morexyna PHK — pubosy.

HyxennoBsle KHCIOTE — GUOTOIHMEDEL, COCTOAIINE U3 MO-
HOMEpo6-HyK.1eomudos. MoHOMephI-HykIeotuasr JHK u PHE
HMeIOT CXOJHOE CTPOeHHE.
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Kax et HYK/I€O0TH ] COCTOMT H3 TPeX KOMIIOHEHTOB, COeIu-
HEHHBIX IIPOYHBIMHA XUMHYECKHMU CBA3AMH. JTO A30mMucmoe
ocrosanue, yznesod (pubo3a unmu Oesorxcupubosa) u 0cmamoxr
ocoproil xucaomsl (puc. 9).

A30THCTEIX OCHOBAHUHA Y4eThIPe: A0CHUH, 2YAHUH, UUMO3UH
. mumux. OHN ¥ ONpeZeIdi0T HasBaHHA COOTBETCTBYIOIIUX
HYKJIEOTHNOB: adenunosviii (A), eyarunosviit (I'), yumuduno-
eutit (IT) 1 mumudunoswiil (T) (puc. 10).

Kasxnaa mens [THEK mpencraBiseT MOIUHYKICOTH], COCTOA-
muil U3 HeCKOJBKUX JTeCATKORB THICAY HYKJIEOTHIOB.

Mounerxyna JHE mveer cnoxkHOe cTpoenue. OHA COCTOUT U3
IBYX COMPATbHO 3aKPYIEHHEIX Ilerell, KOTOPEIe 0 BCell ATnHe
cOefWHEHB! JPYI C APYrOM BOJAODOZHBIMH CBA3AMHU. TaKymo
CTPYKTYPY, CBOMCTBEHHYIO TONBKO MonekyiaaMm [HK, nHaswisa-
10T 080UHOU CNUPALbIO.

TIpu obpasoBarwu aBoiHOMN cnupanu JIHK asorucTsie ocHO-
BAHHNA OTHOH IIeH PACIIOJIArarTCsa B CTPOro OIpefeIeHHOM II0-
pAAKe IPOTUB a30THCTHIX OCHOBaHMI Apyroi. Ilpu aTom o0Ha-
pYKHBaeTCA BayKHAS 3aKOHOMEDHOCTH: IIPOTHB aleHWHA OJHON
IMemy BCerjia pacliojiaraeTcs THMHUH APYroil Iemu, OPOTHUB I'y-
aHWHA — OWATO3WH, U HaobopoT. ITo 00BACHAETCA TeM, 4TO IIa-
PEI HYKJIEOTAAOB aleHUH U THMHH, & TaKyKe I'YaHWH U [UTO3UH
CTPOTO COOTBETCTBYIOT ADPYT APYTY H ABJIAIOTCH TOIOJHUTENb-
HBEIMH, UIHA KomnaemenmapHsimu (or mar. complementum —
IOIOJHeHMe), APYT ApPyTry. Mexay afeHEMHOM M THMHHOM BCer-

OH
0
OH
OcrTaTtok
dochopHO
KUCNOTHI

AsoTtvc- P
= T

A OCHOBa-

HVe

/1IN

OH
AsoTuc- O~ P 0
B o€ e~ Puboza OH
OCHOBa- + OcTaTtok

HAE occhopHoit
KWUCNOThI

/AN

Pue. 9. Cxema cTpoesns HyKJIeoTna0e — MoHOMepos JIHK (A) u PHE (B)
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Pue. 10. Yerrrpe HYKJIeoTHaa, Pue 1T, Kommiemerraproe coemu-
¥3 HOTOPEIX IOCTPOEHEI Bee HeHHe HYKJIeOTHIOB 1 06pasoBanme

HHUBOH OPUDPOIET ABYXIIENIOYeTHOH MoTeKkysr [THK
& BOSHUKAIOT ABE, & MEXAY IYaHHHOM U IIHTOSHHOM — TPH BO-
JoponHbIe cBA3u (puc. 11).

Crenosarensro, v Beskoro OPraHH3Ma 9HCJI0 afeHWIOBLIX
SVKJIEOTHZOB DaBHO YHCITY THMHAUIOBBIX, & THCIO Tyanwu-
A0BBIX — YHCIY HWUTHANJIOBHIX. 3Hasg TOCIeOBATEIBEHOCTE
HYKJIEOTHNIOB B oxHOI menu JTHEK, mo OPUHOHUNY KOMILJIEeMEeH-
TapPHOCTH MOYKHO YCTAaHOBUTH IIODSIOK HYKJIEOTHAOB IDPYTOit
emnu.

C momombio weThipex TumOB HyKJIeotunoB B [THK zanucana
5CHA BalKHAA WH(OPMAaIusA 06 opranusme, Iepenarlnascs II0 Ha-
C/IENCTBY CIEAYIOIIUM TOKOJEHHSAM. [pyrumm croBamu, [THE
ABJIAETCA HOCUTEJIEeM HACJeACTBeHHOMN HH(pODPMAIHH.

Monexynsr THK B ocHOBHOM HaXOZAATCA B AAPAX KJIETOK, HO
#e00IbII0e UX KOTHUECTRO CONEPHKUTCA B MHUTOXOHADUAX W
JIACTHAAX.

Monexyna PHK, B orimame ot Moneryaer [HK, — momumep,
COCTOAIMINIA U3 OSHOH MENOYKH 3HAYHTEILHO MEHBIIIHX pasMe-
DOB.

Moromepamu PHE spismotes HYKJIEOTH/IBI, COCTOSAINE U3
pubossI, ocraTka hochopHOH KuCIOTHI U OZHOT'O M3 YeThIpex
430THCTEIX OCHOBaHMH. TPH a30THCTHIX OCHOBARTS — aZeHuH,
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I'VaHWH ¥ IIATO3WH — Takue ke, kak u 'y [IHK, a uerBeproe —
Ypayu.

O6pasosanue monumepa PHE mpoumcxopuT uepes KOBAJEHT-
HBIE CBA3H MeX Iy pub030H 1 ocTaTKkoM (hochopHON KUCIOTEL CO-
CeIHUX HYKJEOTHIOB. _

Brigensror Tpu tuna PHE, pazaruaromuxcs IO CTPYKTYDE,
BeJIAUYMHE MOJEKYJI, PACIIOI0KEHNIO B KIETKE U BLIMOIHAEMEBIM
(QYEKIHAM.

Pubocomuvie PHE (p-PHK) BXOZAT B COCTaB pubOCOM U yua-
CTBYIOT B (JOPMHPOBAHUM AKTHBHOTO IEeHTpa PubOCOMEI, Tie
IPOMCXOMHUT Ipomecc OuocuuTe3a Herxa.

Tpaucnopmusie PHE (m-PHE) — caMble HeQOJIBIINE 10 Pas-
Mepy — TPaHCIOPTHUPYIOT aMUHOKHUCIOTE K MECTY CHHTe3a 0esIKa.

Hugopmayuonnuvie, wu nampuinsle, PHE (u-PHRK) cuHTe-
3UPYIOTCS HA YIACTKe ONHOM m3 memei moneryasl JJTHK u mepe-
IaroT HHGOPMAIIKIO O CTPYKTYpe Oellka B3 AApa KJIeTOK K pubo-
coMam, rze aTa EMGOPMAIHA DeaTn3yeTc.

Taxmm obpasom, pasnumuebie TUnsl PHK nperncraBasiorT
cobo# efmHYH (QYHKIMOHANLHYIO CHCTEMY, HAIPaBIECHHYIO
Ha peaTu3alWi0 HACHEICTBeHHONW WHMOOPMAIWH depe3 CHHTE3
ferKa.

Monexyne: PHK maxomsTcs B sigpe, IIATOILIa3dMe, puboco-
Max, METOXOHIPHUAX U IJIACTHAAX KJIETKH.

Hyxneunoeas rucnoma. /Je30kcupubonyKieunosan
kucnoma, uauw JHEK. Pubornykneunoéas Kucioma,
unu PHE. Azomucmbie 0CHO6AHUA: A0€HUH, 2YAHUH,
yumosur, mumur, ypayun. Komnnemenmaprocms.
Tpancnopmuas PHE (m-PHE). Pubocomnas PHE (p-PHK).
Hugopmayuonnas PHE (u-PHR).
Hyxneomud. [Jeounas cnupans.

1. Kaxoe cTpoeHEne nMeeT HYKJIEOTH]?

2. Kaxoe cTpoerne umeet momeryra [JTHK?

3. B ueM 3aKIOYaeTCHd NPUHIAN KOMILIEMEHTap-
HocTH?

4. Yto ofmero m Kakue pas3ju4us B CTPOEHHH
moaexya [IHK u PHE?

5. Kaxue Tuns monexya PHE sam mssecturr? Ha-
KOBBEI HX QyHRIAH?
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| it o AT® u npyrue
OPraHUYeCKUe COeNUHEeHMS
KJIETKN

@ 1. KakHe opranmveckie BellecTsa BhI 3HaeTe?
2. Kakue BHTamMuEBI Bam mssecTHEI? Kanosa HX
poas?
3. Kakne BHIBI 9HEDIMH BaM M3BECTHEI?
4. TloueMy nus KU3HENEATETLHOCTH JHOGOI0 opra-
HH3Ma Heo0XoxuMa dHeprusa?

Adenosurnmpugocgpam (ATD) — HYKJIEOTH], COCTOAIITHUIH U3
@30THCTOTO OCHOBAHUSA aJleHUHA, YTIE€BOJAA PHOO3BI U TPeX oc-
TATKOB (hochopHOH KWCIOTH (puc. 12), COIEeDKUTCHA B IIHTO-
[1.1a3Me, MUTOXOHAPUAX, IJIacTHAAX U AApax.

ATD — peyerofiumsas crpykrypa. Ilpu ormenenuu ogmo-
70 ocratka (ocdopro# xmcIoTEI AT® mepexomuT B adeno-
surndugocpam (AlD), ecim ormensercs elne OAMH OCTATOK
DOchOPHOM KHUCTIOTH (4TO GhIBaeT Kpaiiae penko), To AIID re-
DEXOZIUT B aderosunmonopocipam (AM®P). IIpu oTHereEuy Kask-
70r0 ocraTKa (QOocHOPHOH KUCIOTHI ocBoGokmaercs 40 ®x
SEEDrHd.

AT® + H,0 > AIID + H,PO, + 40 x>,
AI® + H,0 > AM® + H,PO, + 40 x[I:x.

AzoTncToe Tpu ocTatka

OCHOBaHue docdopHon
aneHnH KUCAOTHI
?H CIJH ?H
H,C~0-P-0~P-O~P-0OH
1l ] Il
0 0 0

OH OH

Puc. 12, Crpoenwe momeryanr ATD

2 A, A, Kamenckait, 9 ka. 33



Cesas3p Mexay ocTaTKaMé (GochOpPHON KHCIOTEI HASBEIBAIOT
MaKpO3prudecKoi (oHa o603HaIAETCA CUMBOIOM ~), TAK KaK IIpU
ee pa3pbIBe BREIIEJIAETCH IIOYTH B 4eThIPe pas3a 00Jbine sHepTruy,
yeM IIPH PACIell/IeHHH APYIHaX XUMHUECKHUX cBasew (puc. 13).

AT® — yHUBepcalbHBEIH HCTOUYHUK DHEPTHUH IJISI BCeX Peak-
Ui, TPOTEKAINIUX B KJIETKE.

Bumamunbt (oT nat. vita — KM3HL) — CIO0XKHEIe GOOPTraHHU-
YecKHe COeINHeHWS, HEOOXOQUMEIE B MAJBIX KOJWYECTBAX I
HOPMAJLHOM KU3HENeATeIbHOCTH OPraHW3MOB. B OTImYHE OT
IPYTHX OPraHWYeCKWX BENIECTB BUTAMWHBI HE HCIOJL3YIOTCA B
KaueCcTBe MCTOYHWKA SHEPTHH WIH CTPOHTENLHOTO MaTepHaJa.
HekoTOpble BUTAMUHBI OPTAHU3MBI MOTYT CHHTE3UPOBATH CAMU
(manpumep, 6aKkTepuH CHOCODHBI CUETE3UDORATH MPAKTHUECKH
BCEe BUTAMWHEI), IPYTHE BATAMHEEI IOCTYIAI0T B OPraEu3M C ITH-
IIei.

BuTaMUHLI IpUHATO 0003HaYaTE OYKBaMU JIATHHCKOTO alda-
BuUTa. B OCHOBY COBDEMEHHOHN KJIacCHOUKAINN BUTAMHUHOB
TI0JI0KEeHA UX CIOCO0HOCTh PACTBOPATELCA B BoJe U »kupax. Pas-
nuuaior Hupopacmeopumsie (A, I, E u K) u 6odopacmeopumbsie
(B, C, PP u 1p.) BUTAMHUHEI.

BuramMuHEI HTpaioT GOJBIIYI0 POJIE B 0OMEHE BEITECTB U ADY-
THX IIpPOIeccax KUsHeaeATe bHOCTH opranuama. Kak HegocTa-
TOK, TaK ¥ H30LITOK BUTAMHAHOB MOJKET IPUBECTH K CEPHE3HBIM
HapyIIeHUIM MHOTMX (QHBHOIOrHIeCKHX (DYHKIWN B OPraHHUS-
Me.

Kpome mepeurcIeHHBIX BBIINIE OPTaHUUECKHUX COEIHHEHUH
(VrieBombl, JIUTHUALI, OETKH, HYKJIEWHOBEIE KUCIOThHI, BUTAMU-

m 3
0-P-0~P--0OH
I |

OH OH

+ H,PO, + 40 Kx

Puc. 13. Crpyrrypa ATO®. Ilperpamenne AT® g AI® (~—MaKpospru-
YecKas CBA3E)
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=51) B J11000H KIIeTKe BCETZa €CTh MHOTO APYIMX OPraHUYecKuX
semecTB. OHE ABIAIOTCS TPOMEXYTOUHBIMHE HJIH KOHEUHBIMU
IponykTaMu OHMOcHHTe3a W pacmaia.

Adenozunmpupocpam (ATD).
Adenosundugocpam (AJD).
Adenosunmonogocpam (AMD).
Maxpospzuueckas c6:a3b.

Bumamunsl supopacmeopumsie u 600opacmeopumbie.

1. Kaxoe cTpoerHne HMeeT MoneKyaa ATD?

2. Kaxrywo dyaknuio sermonasgser ATD?

3. Kakxne CBsi3M HA3LIBAIOTCA MaKpPOSPIHIECKUMU?
4. Kaxyo posib BEIMOIHSIOT B OPTaHU3Me BUTAMUHBI?

1 8 Buosormueckue
KaTaIN3aTOPEL

1. Kaxue BemecTBa HA3BIBAKTCH KATAIH3ATOPaAMMU ?

2. KakoBa X poab B XHMWUYECKHX pearmuax?

3. Kaxoii (depMeHT KeIyIOUHOTO COKA SABIAETCH
ocHOBHEIM? KakHe BellecTEa u IpH KAaKHX yC-
JOBHAX OH pacmieriger?

Kamanusom HasblBaeTcsi SBJIEHNE YCKODEHHS peaKnuu Oes
H3MeHeHHus ee 0o0IMero pesyisTara. Bel 3Haere, 4TO AaS IpPO-
TeKaHNA MHOTHX XHMHAYECKHX DPEaKIIHi HeoOXO0IUMEI BEICOKHE
TeMIlepaTypa ¥ faBieHWe. B To ke BpeMs npu RobaBIeHWU K
DearupyroInei CMeCH OIpeJeIEHHEIX BEIIECTB Ta Ke peaKIius
MOJKeT IIPOTeKaTh Jajke IPH HOPMAJIbHBIX YCIOBUAX U ¢ BOIb-
mreff cKopocTho. Hanpumep, MeTannmdecKHi POAHiT IIOYTH B
10 000 pas yckopsaer pasiosxeHnue MypaBbHHON KHCIOTHI HA BO-
I0DPOJ M TWOKCH] yriepoja. BemecTBa, H3MeHSOIIE CKOPOCTD
XUMHUYECKOH PeaKIiK, HO He BXOAAIIYE B COCTAB IPOAYKTOB pe-
aKIWH{, Ha3bIBAIOTCA KAMALU3AMOPaAMU. '

B :XuBOIH KJIeTKe yMeEpPEHHaAs TeMIepaTypa, HOpMaIbHOe IaB-
neHne. B Takux ycoBHAX GONBIIMHCTBO PeaKIUil MK BOOOIIE

35



BeuiecTeo MpoaykTsl peakumn

Q)/

Puc. 14. Cxema

obpasoBaHuA

KOMIIIeKCa

«(pepMeHT — / :
dep DepMeHT  AKTUBHLIN
BEIIECTBO» LUEHTP

He IpoTeKann OBl UM NPOoTeKain ObI 09eHb MeJIeHHO, eCJaH Obl
He MOJBEPTaliCh BO3IEHCTBHAIO0 KATAIU3aTOPOB.

KaramuTudecKol crmocobHOCTRI0 00IaialoT HEKOTOPEIe MOJIe-
kyaet PHE. OueBunnzo, aTo ceoiicteo PHE uMmeno ouens BajkHOe
3HaYEeHWE Ha HAYANTHHOM JTAIle 3aPOKIeHUA JKHMSHU Ha HalIei
niaseTe. B HacTosmee EpeMs poas Moaekys PHE xax xarann-
3aTOPOB KpaliHe MaJja, a8 OCHOBHBIMHK OHMOKaTalHW3aTopaMy B
KIIeTKe ABIAIOTCA @epienmal.

Bce mpoliecchl B 3KABOM OPraHU3Me IPAMO UK KOCBEHHO OCY -
IIeCTBIAIOTCA ¢ ygacTHeM (epMmeEToB. Cefigac Vike M3BECTHEI
TeICAYN (hepMeHTOB. MoneKyael ofHUX (EePMEeHTOB COCTOMAT
TONMBKO 13 0e/IKOB, IPYTHe BKIKYAKT Dok U HebeIrKoBoOe Co-
efuHEeHWE, UIU Kopepimenm. B rauecTBe KODEPMEHTOB BBICTY-
AT Pa3IMYHBIE OPTaHUYECKNe BEI[eCTBa, KaK IPAaBMUJI0 BUTA-
MHHEBI, ¥ HeOprauudecKle — HOHBI Da3/IMIHBIX METAJJIOB.

@epMeHTEI VIACTBYIOT B IPOIeCCaX KaK CHHTe3a, TaK U pac-
nana. IIpu aToM epMeHTEI AeHCTBYVIOT B CTPOT'O OIIpelesIeHHOI
OCJIeIOBATEILHOCTH, OHHA CHEIMUMUTHBI AIA KAMI0r0 BelecT-
BA U YCKOPHAOT TOJIBKO OIpPENeeHHBIE Peaxkiinu. BeTpedarnTes
(hepMEHTHI, KOTOPBIE KATANU3UDVIOT HECKOJIBKO pearrun. Ma-
61paTerpHOCTE AeHCTEBUA (DEDMEHTOB Ha Da3HBIE XHMHUUYECKHE
BeIlecTBa CBA3aHA C UX cTpoeEneM. Molekyasl (bepMeHTORB HMe-
0T AKMUEHBLIL UeHmp — HebOoIbII0l VIacTOK, Ha KOTOPOM HIeT
IaHHAasa peaknusda. DopMa H XHMHUECKOe CTPOeHHEe  aKTHUBHOTO
IIeHTpa TAKOBEI, UTO C HAM MOTYT CBA3LIBATHCA TOJIBKO OIIPEie-
JeHHEBIEe MOJIEKYJIBI B CHIY UX KOMIJIEMEHTaPHOCTH APYT APYTY.

VY HeKOTOPHIX (DEPMEHTOB B IPHCYTCTBHH MOJIEKYJ OIIpene-
JIEHHEIX BEIIECTB KOE(DUTYPAIIAA AKTHBHOTO IEHTPa MOXKET 13-
MeHAThCH, T. €. PepMeHT TaKUM 00pa3oM MOKeT obecTeTuTh Ha-
ubonsmyio hepMEeETATHBHYI0 AaKTHBHOCTS.

Ha zakarounTesEOM sTale XHMHUECK0H DeaKIIuH KOMILJIEKC
«(hepMeHT — BeIlecTBO» pacliafaeTcda ¢ 00pa3zoBaHMEM KOHeU-
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HBIX IPOAYKTOR U cBoboiHOTO hepmerTa. OcBoOoguBIIHECS IPH
3TOM aKTHBHEIH IEHTD (PepMEeETa MOKET IPUHNMATL HOBEIE MO-
JIeKYJBI BemlecTBa (puc. 14). -

@epMeHTHl YBEINUUBAIOT CKOPOCThE XUMHUUYECKAX DEaKINH B
TEICAYH ¥ MUJIJIHOHEI pa3. Ho cKopocTh (hepMEeHTATUBHEIX DeaK-
OUH 3aBHCHT OT MHOTHX (aKTODOB — TIPUPOJLI U KOHIIEHTPA-
numl (bepMeHTA U BEeNIeCTRBA, TEMIIEDATYPhI, JaBICHUS, PeaKun
cpensl u T. 4. [lna QyEKOHOEHPOBAHUA KaXI0r0 (hepMeHTa NMe-
0TCA ONTHMAJILHEIE yeiaoBusi. Hampumep, onHW GepMEHTE! aK-
THBHBI B HEATPAJILHOHN, ADYTHE — B KUCJIOH UK IIIeJIOYHOH cpe-
71e. IIpu temnepartype ceeime 60 °C GoapmmHECTBO (hepMeHTOB
e QYHKIIMOHUDYET.

Kamanuzamop. @epmenm. Kopepmenm.
Axmuenslil yeHmp gepmenma.

1. Kakwue BemecTBa HA3EIBAIOTCHA KATAIM3ATOPAMH?

2. Kaxyio poab urpaioT GepMeHTEHI B KiIeTKe?

3. Or Kaxux (HaKTOPOB MOJKeT 3aBHCETh CKODOCTE
(hepMEeHTaTHBHEIX DeaKIHi?

4. Tlouemy GOILITAHECTBO (EPMEHTOB IPH BBEICOKOI
TeMIIepaType TepAeT KaTaJluTHIecKHe cBoicTBa?

5. TloueMy HeZOCTATOK BHTAMHHOB MOJKET BEIZBATH
HApYIIEHAS B IPOMECCAX KU3HEeAeATeILHOCTH
opraEmaMa?

1.9. Bupychr

1. Kakumu cBodcTBamMu 00,amar0T JKHBEIE OpPra-
HHU3MBI?

2. Kakue HykJIeHHOBEIC KHCJIOTHI BEI 3HaeTe?

3. Kaxne GQyHKOMH BEIIOJIHAKIT HYKJIEHHOBEIE
KHCJIOTEI?

Bupyce: (oT nar. virus — A7) He EMEIOT KJIETOYHOTO CTPO-
eaud. OHU IpeACTaBIAAIOT c060# MPOCTEHTIYIO DOPMY KHUSHH HA
Hallleil IIaHeTe, 3aHUMAS TOTPAHUYHOE TOJIOKEHHAe MEMXK Iy He-
KUBOY W )KMBOHM MaTepHEH.
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Bupycel — 3T0 BHYTPHKIIETOYHEIE TADA3UTHI, ¥ BHE KIETKHA
OHH He IPOSABIAIT HUKAKHX CBOHMCTB :xuBoro. OHU He moTpes-
JIAIOT IIMINY ¥ He BEIPabaThIBAIOT 9HEPTHH, He PACTYT, V HAX HET
obmena BemecTs. MHOrue U3 HUX BO BHEITHEH cpe/ie MMeroT (Dop-
MY KPHCTaJLIOB. BUPYCEI HACTONBKO MAJIbI, YTO UX MOYKHO yBU-
ZeTh TOJIBKO C IIOMOINEI0 3JIeKTPOHHOTO MUKpPOcKora (puc. 15).

Or HeXMBO¥ MaTepUy BHPYCHI OTIMYAIOTCA ABYMS CBOMCTBA-
MH: CIOCOOHOCTHI0 BOCIPOM3BOAZHUTE cebe MOmoGHBEIE (hOPMEI
(pasMHOKaTECA) U 00afaHEWeM HACJEeACTBEHHOCTHIO W W3MEH-
YHBOCTHIO.

YcTpoeHsI BUPYCEI 09€HE TIpocTo. Kaaas BUpycHAS YacTH-
na cocrouT u3 PHE uian [JHK, saxirouerHON B 6e1K0BYIO 060-
JIOUKY, KOTOPYIO HasBIBAOT Kancudom (puc. 16).

IIpoEUKEYB B KIETKY, BUDYC H3MEHsSeT B Heii 00MeH BeIecTs,
HaNpaBJIAA BCIO ee JeATEeNTbHOCTh Ha IPOM3BOACTBO BHDYCHOM
HYKJIEHHOBOM KHCJOTBI M BHDYCHBIX 0enkoB. BHyTpH KieTKu
OIPOMUCXOAUT caMOCOOPKa BHDYCHBIX YAaCTHI, U3 CHHTE3UPOBAH-
HBIX MOJIEKYJI HYKJIEeMHOBOM KUCJIOTH ¥ DeJIKOB. [0 MOMeHTa T'Hu-
fesin B KJIETKe yCIIeBaeT CHHTE3UPOBATHECA OTPOMHOE YHCJIO BU-
PYCHBIX YacTUIl. B KoHedHOM uTOTE KJIeTKa rufHeT, 060I09Ka
ee JIoNaeTcd ¥ BHPYCHI BRIXOAAT U3 KJIETKH-X03auHa (puc. 17).

Ilocensack B KJIETKAX JKUBEIX OPraHM3MOB, BUDYCHI BBIBHI-
BAIOT MHOTHE OIAcHBbIe 3a0oneBaHHA: y UeJOBEeKa — TIPHUII,

Puc. 15. @opMa HEKOTOPEIX Puc. 16. Mopgens Bupyca tabag-
BUpPyCOB: 1 — BHpYC repmeca, HOM Mo3anKHn: 1 — Genxosadn
2 — BHUpYC rpummna obonouka, 2 — PHE
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Knetka BupycHas
HYKNEWHOBas KUCnoTa

Curtes
snpycHoi HK n Genkos E

Puec. 17. 1TugT pasBuTHA BEPyCa

ocmy, KOpb, IOJIAOMHENINT, CBUHKY, OemercTso, CTIV]I u MmHO-
THe OpPYyTHe; V PACTEHMN — MO3aWdHYI0 0one3Hsb Tabaxa, ToMa-
TOB, OTYDPIIOB, CKDYYWBaHWE JUCTHEB, KADJIMKOBOCTL W IP.;
V MUBOTHBIX — AMYD, YYMY CBUHEH ¥ UTHI], AHPEKIHOHHYIO
aHeMHWI0 JOoIIanei u ap.

ITpomcxoKAeHENe BUPYCOB B IPOIIECCe IBONIOINHN IIOKA HEsAC-
HO. BOJBIIWHCTBO YYE€HEIX IIPEAII0JIaraiT, UTO BUDPYCHI IPe-
CTaBIAIOT cO00¥ KIETKH WU WX (DPAarMeHThI, KOTODBIE B XOIe
IprcIocoblIeHn A K TapasuTU3My YTPATUIHA BCe, 063 9ero « MOK-
HO 060HTHCE» , 38 UCKJIIOUEHHEM CBOETO HACJIEACTBEHHOIO AIIIla-
paTa B BUe HYKJIEMHOBONW KUCIOTH ¥ 3aIIUTHON 0e/IK0BOH 060-
JOYKH,

» 1. Kaxoe cTpOeEHe HMEIOT BUPYCHL?
2. Ha ocHOBaHHHW Uero BHPYCHI OTHOCAT K JKHBBIM
opraHuaMam?
3. Kakue ocoGeHHOCTH OTIWYAIOT BHDYCHI OT OPY-
THX HHBEIX 0pI‘aHE3MOB?
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Kpamwxoe codepraHue 2nasvl

MonexkyIapHBIA YPOBEHL OPTaHU3AIINH KUBOH MATEDHAHT COCTABIAET
IpeaMeT MONIeKYISPHOR OHOJI0TUH, HSVUAIOMIell CTpoeHHe | (PVHKITHNA
BXOIAIMHX B COCTAB KHBBIX OPTAHW3MOB OPTAHWYECKHUX BEIIECTB —
0enKOoB, YIJIEBOMOB, TUIHI0B, HYKJIEHHOBEIX KHCJIOT | ID.

Benxu aBIAIOTCA OCHOBHEIMHE CTDYKTYPHBIMH 3JIEMEHTAMH KJIETOK
¥ PeryJIHpPYIOT OIPOTEKAIINHe B HUX NPOIECCHL.

HykiernHOBBIE KMCIOTH VUYACTBYIOT B Iepefadue HacJeICTBeHHOI
HHDODPMAIHH 0T KJETKH K KJIETKE, OT OPraEu3Ma K OpPraHu3My.

VTIeBOABl ¥ JHUMHALI CAVIKAT BA)KHEHIIHMH HCTOYHHKAMHI 9HED-
THH, HeoOXOIHMOHN I/ KH3HEIeATeJIRHOCTH OPTraHu3MOB, W CTDO-
HTEIbHBEIM MaTeDHAIOM KJIETKH.

CroiicTBa OMOTOTHIECKHAX COEIMHEHNI 3ABUCAT OT CTPOEHIA HX MO-
JTeKyII.

YTaeBoOEI COCTOAT W3 YIJIEDPOAa, BOLOPONa W KHcaopona. OHE Mo-
TYT OBITE TPOCTHEIMY (MOHOCAXaPHIBI) U CAOMKHBIMHA (IOIHCAXADUIEI).

JIumuasl — oBIMMWpHAA TPYONA *KUPOMOTOOHBIX BEIIECTE, HEPACT-
BODUMEIX B BOjie. BOTBIIUECTEO JUIHIOB COCTOUT U3 BEICOKOMOJIEKY-
JIAPHBIX KHEPHBIX KHCJIOT U TDEXaTOMHOTO CITUDTA DIHIEePHHA.

Benkw, HI¥ IPOTEeHHEI, — OHOIMoIEMepsl. MoHOMepamMmu OeIKOB AB-
IAITCS aMAHOKHUCIOTEL. BecKoHeYHOe padHooOpasue GRIKOB CO3TaeT-
¢sT pasHOOOPa3HEIMHU coueTaHUSMHA Beero 20 aMUHOKHUCIIOT.

MoneKyiel 6eIK0B MOTYT IPHHUMATE PA3JIHUHYI0 IPOCTPAHCTEEHEYIO
KOHQUIYPAIHIO; B HX CTPOSHUH DA3THIAI0T YETEIPe YPOBHSA OPraHu3a-
[[HW: IePBHUUYHYI0, BTOPDHYHYIO, TPeTHUHYIO I YeTBEDPTHUHYIO CTPYKTY PEL.
Taxas CI0KHOCTE CTPOSHHA MOJIEKVI OEIKOB CBA3aHA C MHOTOUMCIIEH-
HEIMA OYHKIHAMHA, BEIIOJEAEMEIMHA 3THMH OMOIOINMEDAMH,

Muorne 6enKky SBAA0TCH DEepMeETaAMH, T. €. OHOKATAIN3aTOPAMT.

HyKIenHOBEIE KHCIOTEI — OHOIIOIHMEDSI, COCTOAIIHE 113 MOHOME-
POB-HYKJIEOTHAOB. B COCTAB KajXI0r0 HYKJIEOTHAA BXOIUT &30THCTOE
OCHOBaHHe, yrieBol (pubos3a HIH Je30KcHpub03a) # ocTaTok (ocdop-
HOH KHACIOTHI. PasImuaroT IBa THIE HYKJICHHOBBIX KHeHoT — PHR
u [THK.

AT® apndeTcd BYKJISOTHAOM, COCTOAIINM M3 830THCTOTO OCHOBA-
HUA alleHWHA, YIJIeBoIa PHO03EI W TPEX OCTATKOB (hocopHOH KHCI0-
Te1. AT® — yHWBepCaNbHLIA UCTOYHUK 3HEDPTHUH IS BCEX DeaKIluii,
IPOTEKAIUX B KIETKE.

Bupycsl — mepexonHas GopMa MeXIY KUBOH U HEKHUBOM MaTepH-
eii. Oru cocroar u3 PHK nam [THK = 6erxoBoii 060109KH.

IIpeeMCTBEHHOCTE MEKIY MOJIEKVIIADHBIM VDOBHEM H CJIeTVIOITHM
332 HAM KJIETOYHBEIM YDOBHEM 00eCIIeUMBAETCA TEM, IT0 OHOJIOTHUCCKIE
MOJIEKYJBI — 3TO TOT MATEDPHWAJ, W3 KOTOPOTO CTPOATCS HAJIMOJIEKY-
JIADHEIE — KJIETOUHEIE — CTDYKTYDEIL.
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[71aBa

K/1eTOuYHbIN
YPOBEHD

W3 3TOI1 I71aBBl BBl Y3HAETE:

® Kakx ycmpoera KAemka — IAEMEHMADHAA
eOUHUYA KUSHU HA 3emae;

® KaKo6bl QYHKYUU AOPA KAemKU U ee
0p2aHOU008;

® KaKk KJemka noayuaem IHepPIuto;

® KaKk KJaemKda cummesupyem eeujecmed,
HeodXxo0umble eil 044 KU3HeOeAMe bHOCTIY,

® Kax KJaemka 0eaumcs.




2.1. Ocrormsie IIOJIOXKEHUS
KJIETOUHOUW TeOpUuu

1. YTo obmero u Kaxme PA3HUKHA MEKIY KIeTKa-
MH pacTeHHil u GaKTepHii?

2. Bee nu opraEusMer Ha 3eMie HMEHOT KIeTOUHOe
cTpoeHne?

Bcee xuBBIe cymiecTBa Ha 3eMile, 3a HCKIIOYeHHEM BHDYCOB,
TIOCTPOEHEI U3 KJIETOK K MOTYT OBITH OTHOKJIETOUHBIMHE (BaKTe-
puu, HEKOTOPBIE BOZODOCIH, IIPOCTEUITHE) MW MHOTOKJIETOU-
HBIMHA.

Knerka — snmemenTapras equaumna xu3ey Ha Semure. OHa 06-
JlafiaeT BCEMM NpPH3HAKaMH KHBOTO OPraHU3Ma: DACTeT, pas-
MHOJKaeTcs, 00MeHMBaeTCA C OKPYKalolell cpefoi BellecTBa-
MU ¥ 9HEpPrHell, pearHpyeT HA BHEIIHWE PasgpaskuTenu. KierT-
K¥ PasJIWYHBIX OPTaHOB XKUBOTHBIX, PACTEeHUMH, IpuloB BHENTHEe
He OY€eHb ITOXO0XKH! APYT Ha Apyra. Hy uTo obmiero, xasaaocs 05,
Mex1y HeHDOHOM HaIllero MO3ra, CTPeKaTeIbHON KIeTKOH TH-
DPBI, HHQY30pHuel TyheabKoH 1 KJIeTKo# aucta Gepessr? U Tem
He MeHee MeXIY 9THUMH, 1a ¥ BCeMH JDYTHMH KJIeTKaMu, ropas-
Z0 OOJBIIE CXOACTBA, YEM Pa3IUuU.

W xors MHOrue ydYeHBIE IOJb30BANACH MUKDPOCKOIAMY IS
U3YYEHHSA KUBBIX CyIOecTB, TexHuKa X VII—XVIII BB. 6n1a
elne o4eHb HecoBepmeHHOH. JIums B Havane XIX 8. P. Bpoys
CMOT' YBHIETH BHYTPH KJIETOK JIHCTa ILIOTHOE 00pa3oBaHUe, KO-
Topoe oH Haspax Adponm. K cepepmue XIX B. HeMeIKUe yueHbBIE
T. IlIsars u M. Ilrefines, 0000IUB cBeLeHUA, HOIYyUeHHBIE
MHOTMMY WCCJIEJOBATENSIMHA, CHOPMYIHDOBANH KJAEMOYLHYIO
meopui, OGHY U3 OCHOBHEIX B COBPeMeHHOH 6uonorunm. KaKoBbl
JKe ee TIIaBHEIE TOJIOKeHua?

1. Bce XuBbIe CyIIeCTBa, OT OZHOKJIETOUHEBIX O KDPYIIHEIX
PAcCTHUTENbHEIX W KUBOTHEIX OPraHU3MOB, COCTOAT H3 KJe-
TOK.

2. Bce KII€TKY CXOIHBI II0 CTPOEHUD, XUMUYECKOMY COCTABY
¥ JKHU3HEHHBIM (DYHKIIHAM.

3. HecmoTpa Ha TO YTO B MHOTOKJIETOYHBIX OPTraHUZMAX OT-
AeNbHBIE KIIETKHY CHeIUaTH3UPYIOTCA Ha BRIOJIHEeHUH KaKO0H-TO
OIlpefieIeHHON «paboThi», OHH CHOCOOHBI K CAMOCTOATEILHOM
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HU3HeOeATEIBLHOCTH, T. €. MOTYT HMHATAThCH, PACTH, PA3MHO-
HKATbCA.

M. Ilnefines u T. IllsagHE omr609YHO IMOJATATH, YTO KIETKA
MOT'YT CaMOIPOM3BOJILHO 3aPOKIATECA B KHAKOCTSIX WJIH BO
MHOKECTBE POKAATECS BHYTPH CTaphIX KiaeTok. OqEaxko HeMell -
xuti 6mosor u Bpad P. BUpxXoB foKasai, YTO KJIETKH CIIOCOOHEI
IeJUThCH, U IPEAI0MKUI CIeAVIOINee AOTOJMHEHNE K KISTOUHOHR
TEOpHH:

4. Bece kierxu obpasyiorcs us KiaeTKku. Taxum o6pasom, Kier-
Xa — BJIeMeHTapHas eIWHUIA FXUBOTO, JIEIKAIIasa B OCHOBE CTPO-
eHHUf, DAa3BUTHA ¥ DASMHOMKEHUA BCEX JKUBLIX OPIaHU3MOB.

1. Kro paspaboTan KIeTOYHYIO TeOpHio?

2. TloueMy KIeTKY Ha3BAIH KIETKOH?

3. Kakue cBoHCTBA 00BeIHHAIOT BCE KIETKH KHBBIX
OpPraHu3MOB?

Do OO6mIve cBemeHUA O KJIeTKAaX.
Knerounaa membpana

1. Yem pasamgarorcsa 000J0YKH KHBOTHOH H pac-
THTEJILHOH KIETOK?
2. YeMm mOKpPHITA KJIETKA rpuoda?

KiaeTxu, HecMOTDA Ha CBOM MaJIbIe DA3MEDEL, YCTPOSHEL OYEHb
croxHO0. OHM comepsXaT CTPYKTYPHL OJIA HOTpebJeHHMA IHTA-
TeJbHBIX BEIIeCTB W DHEePIHUH, BBEIIEIEHUA HEHYIKHBIX IPOAYK-
TOB 0OMeHa, pPaBMHOKEeHHUs. Bce 3TH CTODOHBI KU3HEIEeATeb-
HOCTH KJETKH JOJKHEI ORITh TECHO YBASAHEL APYT C APYIOM.

Wccnenopasnusa, TPOBOAHBINHECS B TEeUYeHHE MHOTHX JeCH-
THJETUH H He IIpeKpaljalolnuecsa 0 CUX ITOp, IO3BOJAIOT HA-
DHCOBaTh MOCTATOUHO MOJHYI KaDTUHY CTPOEHHA KJETKH.
MBI MOXKEM CBA3ATH OTAENBHBIE DYHKIIUH KJIETKH C MHOKECT-
BOM Da3MHUYHBIX Menbualmux 06pasoBaHHM, 00HADYKEHHBIX
B HeH.
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BryTperHee DONyXRUIKOE COLEPIRAMOE KIETKH TTOIYIHAIIO Ha-
3BaHUE yumonaa3mel. B muTomrasme OOJLIIHHCTEA KJIETOK HA-
XOAUTCA 20p0, KOOPAUHUDYIOIIEE YKU3HE[eATeIbHOCTE KJIETKH,
U MHOT'OYMCJIEHHEIE 0p2AHOUObL, BEIIIOJTHIIONNE DA3HOOOpa3HEIe

hyHKITUH.

Urobsl KJIETKa IpefcTaBiasaka co00¥ efUHYIO CHCTEMY, He-
o6xonmmMo, YTOGRI BCe ee WACTH — NUTOIJIA3Ma, SAPO, Op-
raHou/ibl — Yy/JepKHBAJIUCh BMecTe. [T 9TOro B mpomecce

9BOJIIOIIMH Da3BHUJIACE KIEMOYHASL MeMOpPAHA, KOTOpas, OK-
pPyX¥ad Kamx[yoo KJIETKY, OTHeNdeT ee OT BHEIIHeH Ccpensl.
HapysxkHas MemOpaHa sammuIiaeT BHYTPEHHEE COIEDIKHMOE
KJIETKH — IUTOILIA3MY B ALPO — OT IOBPEXKAEHAH, MOANEeDIKH-
BaeT IIOCTOAHHYI0 (DOPMY KJIETKH, 00eCIeurBaeT CBA3Eb KJIETOK
Mexay coboii, H30HMpaTebHO IPONYCKAeT BHYTPL KJIETKH He-
00XONMMEIe BEINECTBA M BBEIBOAHUT M3 KJIETKH NPOAYKTHEI 06-
MeHa.

Crpoerue MeMOpaHE! y BCeX KIETOK OAWHAKOBO. Ee TonmuEa
cocrapisger npubnusurensbHo 8 EM (1 v = 107°M), u nosToMy
yBurIeTs MeMOpaHy B CBETOBOM MUKDOCKOI HEBO3MOMKHO. [laH-
HBIE, [I0JIyYeHHEIe IPH IIOMOIIH 3JIeKTPOHHOI'0 MEKPOCKOIIA, II0-
3BOJIUJIX 3aKJII09YHATE, YTO OCHOBY MeMOpPaHLI COCTABJIAET IBOM-
HOM CTIOH MOJIEKYJ JHOUAO0B (puc. 18), B KOTOPOM pacmosoke-
HBI MHOT'OYHCJIE€HHEBIe MOJeKyHIsl OenkoB. HekorToprele Genxu
HAXO0JATCHA Ha HOBEeDXHOCTH JUIIHUIHOTO CJI0SH, IPYTHEe — IPOHH-
3BIBAIOT 002 €/10s TUOHA0B HACKBO3L. CoenumanpHbIe 6enKim 06-
PasyroT TOHYAHIIKe KaHaJbl, II0 KOTOPBEIM BHYTDL KJETKH UIH
¥3 Hee MOTYT IDOXOAUTE UOHBI KAlusd, HATPUSA, KAIbLINUA U He-
KOTODPBIE IPyrHe MOHEBI, HMelolnue MaJeHbKHi nuamerp. OnHa-
K0 Gonee KpyIHEIE YaCTHIILI Yepe3 MeMOpaHHLIe KaHAJbl IPOH-
TH He MOryT. MoJIeKyJIbl OUIIEBEIX BEIIECTB — DeJKH, YIJIeBO-

Monekyna 6enka

Monekyna nunuaa

Puc. 18.
Crpoerne
KJIeTOYHOHK
MeMOpaHEL



Pue, 19. Cxema-

@
: LAl D
THUEeCKOe H30-

@
JpasKeHue Ipo-
ZeccoB (aromu- = e {_5"_ U 6_ T
To3a (A)n B O
TmrronuToza (B)

I5I, TUOAABI — HONAAA0T B KJIETKY IPH IOMOINW (harommurosa
ITH THHOIINTO34a.

B ToM MecTe, Tle IHIOIeBasd YACTHIIa IDHKAcaeTCcd K HaAPYXK-
=01 MemOpaHe KJIETKH, o0pasyeTca BIAYABAaHUE, M JACTHIIA TIO-
ajiaeT BHYTDE KIETKHU, OKDYKeHHAA MeMOpaHoi. 9TOT IpoIece
FaseiBaeTca azoyumoszonm (puc. 19, A). Bayrps ob6pasosasie-
ToCS TY3BIPEKA IIPOHEMKAKT IIHINEBAPUTENIBHEIE (DEPMEHTEI,
T BOBHHUKAET nullesapumenvHas 8axyons. Ilyrem aromuTosa
IUTAIOTCA IpocTeHImye. ¥ MHOTOKJIETOUHBIX OPTaHEU3MOB HEeKOo-
Topble JeHKOIUTEI KPOBH — J0BOJLHO KDPYIHEBIE aMe0oBHIHbBIE
“%J1eTKH, IepeIBUTrasch B KPOBH H JUM@e, TaKiKe CIOCO0HEI aK-
THBHO 3aXBATHIBATH ¥ TMEDEBADUBATE UYIKEPOAHBIE DAKTEDPHH,
11x Ha3wsIBAIOT azoyumamiL.

Tax Kax KIeTKH DacTeHHIN TOBEPX HAPYKHOU KJIETOUHOH
2feMOPAHBI TOKPBITHI IUIOTHRIM CJI0EM KJIETYaTKU, OHHA HE MOT'YT
3aXBaATHIBATEH BEINECTBA IPH IIOMOIIH (PAarommuTosa.

ITunoyumos oTIHMYaeTcd OT (ParomuTo3a JHIOE TeM, UTO B
3TOM eJIyUae BIAUABAHNE HaPVKHOM MeMOpaHEI 3aXBaTLIBAeT He
TBepIble YACTHUIIEI, a KAlleIbKH JXHIKOCTH C PACTBOPEHHBIMH B
=eli Bemrecreamu (puc. 19, B). 3T0 oauH U3 OCHOBHBIX MEXaHU3-
0B IPOHUKHOBEHN BEIECTB B KIEeTKY.

Humonnasma. Adpo. Opzanoudsv.. Membpana.
Dazoyumos. IHurnoyumos.

1. KaxoBel QyEROINE Hapy»XHON MeMOpaHEI KJET-
Kn? '

2. Kaxuwmu cnoco0aMu pasJIudHEIe BEIECTEA MOTYT
IPOHUKATE BHYTDD KIETKH?

3. YeM OIHHOIKETO3 OTIMIAETCS OT (aronurosa?

4, Tlouemy v DACTHTEIBHEIX KJIETOK HET (DaromuTo-
3a?
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1. KaroBa poxs gapa B Kiaerxe?
2. IlpuBenuTe NMpHMepE! (€3 LANEPHBIX, OMHOIIED-
HBIX H MHOTOS/IePHBIX KJIETOK.

Kaxerounoe agpo — aTo BaskHe#mas vacTs KiaeTku. OHO eCcTh
IOYTH BO BCEX KJIETKaX MHOTOKJIETOYHBIX OPTaHU3MOB. VICKIIIO-
YeHUE COCTABIAIT KpPacHBIE KDPOBAHLIE TeIbIla UeJIOBEeKa —
SPUTPOLUTEI, KOTOPbIE JIUIIEHE! AApa. He UMeT sapa u Ipes-
HelillTue OJ[HOKJIETOYHBIE CYIIlecTBa Ha 3eMile — OaKTepuH, IIo-
9TOMY UX W Ha3BIBAIOT npoxapuomamu (OT jiaT. pro — mepen,
paHbIre u rped. karyon — aapo). KieTku Bcex ocTalbHBIX Opra-
HU3MOB — rpubOB, PACTEHHUH, JKUBOTHBEIX — COJEPIKAT XOPOIIO
ohopMIIeHHOE AP0, IIO3TOMY HX Ha3LIBAIOT sykapuomamu (oT
rped. ell — XOPOIIO, IIOJHOCTEIO).

ITogemy xe AADPO Tak BaXKHO I KHU3HENEATEIBHOCTH KJIeT-
ku? Kaerouroe aapo conepsxut [[THK — BemmecTBo HacTeICTBEH-
HOCTH, B KOTOPOM 3aIIA(MPOBAHKI BCE CBOMCTBA KJIeTKHU. 1103TO-
MYy AP0 HeoOXOAHMO 1A OCYMIECTBIEHUS ABYX BAKHeHIIHX
(ysrnuii. Bo-nepBeIX, 3TO AejieHHe, IPU KOTOPOM 00pasyloTes
HOBBIE KJIETKH, BO BCeM I0A00HEIe MaTeDHHCKOM. Bo-BTOPBIX,
AIPO PEryJIupPYeT BCe IPOIecchl 6eIK0BOro CHHTe34, o6MeHa Be-
LIECTB U 3HEPTUHU, UAYIIHE B KJIeTKe,

Anpo game Bcero UMeeT ITAaPOBHAHYIO WM OBAJLHYIO (POp-
My. OBBIYHO B KJI€TKAaX HAXOAUTCH OTHO AP0, XOTS €CTh U UCK-
arodyenusa. Hanpumep, v uHGY30pun TydenbKu ABa sSApa, MHO-
FECTBO AIep — B BOJIOKHAX MONEPEUYHO-II0JOCATHIX MBIIIIL,

Or muTonNIasMEl AAPO OTAEeHO 000J0YKOM, COCTOAIIEH U3
nByx meMm0pas (puc. 20). BEyTpenasas memOpana raafkas, a Ha-
pyXHas HMeeT MHOTOYHCIEHHBIE BhicTymbl. O6masg Toamuea
KJIeTOYHOM 000109k — oKo70 30 EM. B 06orouke sgpa mmeroT-
CfA MHOTOYHCJIEHHEBIE IODHI AJIS TOTO, YTOOBI pas/iMuHELIe Belle-
CTBa MOIVIM IIONAJaTh U3 MUTOIIASMEI B IIPO, ¥ HA0OOPOT.

BryTrpennee comep:KuMoOe S7pa MOJIYYHIO Has3BaHUE KAPUO-
naia3mbl NN A0epH02Z0 coka. B AnepHOM COKe pACIIOJIOMKeHEI
XPOMATHUH U AAPBIIIKHA.

Xpomamun npeacraBiasier coboit sutu [THK. Ecau xierka
HauyWHAaeT JeJIUTHbCH, TO HATH XPOMAaTHHA ILIOTHO HAKPY4YWBA-
J0TCA CIMPAJIBIO Ha 0co0bIe 0eTKH, KaK HUTKH HA KaTymKy. Ta-
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Pue. 20.

Cxema eTpoe-
HHA KJIeTOYHO-
ro SIpa | ero
CBA3b C IIATO-
IIa3MOH |
FHIOILIA3MATH-
YEeCKOM CeThIO

KHe IJIOTHBIE 00pasoBaEUsa X0POIIO BHAHEI B MHKPOCKOI K Ha-
3BIBAIOTCA Xpomocomamu. Eciiu ke MoOCMOTPETh B MUKPOCKOIT Ha
KJIETKY MeXXKIY OeJeHHUAMH, TO OKaKeTcs, YTO XPOMOCOMEBI pac-
xpy4ens! g0 rorganmux suter [JTHE. Jlero B ToM, 9TO I'eHBl —
vuactru [ITHEK, B xoTophIix 3amudpoBasa CTPYKTYPa KaKoro-JIH-
6o Oenka, — MOTyT QYHKOUOHUDPOBATE TOABKO B JECITUDATIHZ0-
BaHHOM BHe. TakumM 06pa3oM, B 3aBHCHUMOCTH OT TOT'0, B KAKOM
COCTOAHHMM HaXOJWUTCH KJIETKA, KOTOPYI0 MBI PACCMAaTpPUBaeM B
MUKPOCKON, XpOMaTHH OyaeT UMeTh BHUJ HIH XPOMOCOM, HIIH
TOHYAWMOINX AeCIUPATHA30BAHHLIX HUTEH.

XpomocoMERIN Habop kixeTrkn. Habop XpoMocoM, comepixa-
OMICHA B KIETKAX TOT0 WA WHOTO BHAA OPTaHU3MOB, IIOJYUHJI
HagBaHUe kapuomuna. Ilepen nemeHueM KJIETKH XPOMOCOMBI
CIIMPaTIHU3YIOTCA ¥ CTAHOBATCSA XOPOIIO PAa3NUUYUMbIMU B CBETO-
BOI MUKPOCKOII. IIpI paccMOTPEENH XPOMOCOM CTAHOBHTCA OUe-
BUIHBIM, UYTO ¥V PA3HBIX BUIOB XUBBLIX OPTAHU3MOB YHCJIO XPO-
MOCOM pasamuHoe. Ecam 4HCI0O XPOMOCOM B KJIETKAX ABYX BH-
IOB JKMBOTHEIX MJHA PACTEHHH OZWHAKOBO, TO DPa3IUYHBIMU
OyoyT pasMepsl, (hopMa, MECTO PACIIONIOXKEHHS IeHTPOMEDHI,
T. . KAPHOTHII BCeT/[a HEIOBTOPUM.

KeTkH, cocTaBIAOIIME OPTaHbLl M TKAHK JT:000Tr0 MHOTOKJIe-
TOYHOTO OPraHW3Ma, HDOJYYUIIN HagBaHUe comamuyeckux, Anpa
COMaTHMUYECKUX KJIETOK COJIeP’KAT, KaK MPABUJIO, NBOWHON, WK
dunaoudHblil, Ha60p XPOMOCOM, T. €. TI0 IB€ XDOMOCOMBI KaXK10-
ro Buma (pmc. 21). VicxXonHO TOJIOBHHA XPOMOCOM [JOCTAJACH
KaKJI0M KJIeTKe 0T MaTeDUHCKOH AUMEKJIeTEH U TOYHO TaKHe
’Xe XPOMOCOMBI — OT CIIeEpMAaTo30Huaa oTra. Ilapusie, T. e. abco-
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Puc. 21. HopManbHEIH XPOMOCOMHBIH HA0Op My IHHEL

JIOTHO OOUHAKOBBIE, XPOMOCOMEI (OHA — OT MaTepHu, APyrasa —
OT OTIIa) HOJXYYHUIJIV Ha3BaHWUE 2OMOLOZUYHBLX Xxpomocom. Hc-
KJII0UYeHUE TPEJCTABIAIT IIOJOBEIE XPOMOCOMEI: X — IOCTaB-
MasacAa OT MAaTEPH W OlHA W3 ABYX — X WJIH Y — JOCTABINIAACH
oT orma. Kosm4ecTBO XpOMOCOM B fApe KJIETOK KaKoro-aubo
OpPraHM3Ma, KaKk HU CTPaHHO, He OMpPeJIeJisieT YPOBEHE ero CI0MK-
HocTH. Tak, HampuMep, AUILIOUAHBEIA HAOOpP B KJIETKaxX acKa-
PHABI — 2 XPOMOCOMBI, MYIITKHU-APO30QHILI — 8, 3eJIeHOH Ka-
0s1 — 26, IPeCHOBOJHOM I'HpLI — 32, uenoBexka — 46, gomari-
Hell cobaku — 78, pegHOoro paka — 118, a mumorn — 174.
CoBepimeHHO 0UYeBHAHO, UTO XKada yCTpOeHa HUUYTH HE IIPOIIe,
ueM I'Epa, a YeJ0BeK — He OpoIlne, 9eM co0aKa HIM MIHHOTA.

TI'annoudubsiii Ha6op xpomocom — 3T0 HADODP Pas3aIUYHBIX IO
pasMepaM B GOpMe XDOMOCOM KJIETOK HAaHHOI'O BUIa, HO KaiK-
Jasg XpoMOcoMa IIDeJICTaBIeHA B €JHHCTBEHHOM YHCJe, B OTJIH-
gye OT JUIJIOHAHOrO Habopa, Korjla KaXkKJoH XPOMOCOMEI — IIO
aBe. lanyiouEEIH HAGOD CONEPIKUTCA B AAPAX IOJOBEIX KJIETOK
(zamem). Ecim y 4enoBeKa QUIIOUAHEIR HAO0p — 46 XpoMocoM,
TO TallJIOULHEIH, COOTBETCTBEHHO, — 23.

B unTepdase xireTouHOrO HEIEHNA KaXKIaA XPOMOCOMA YABa-
HBaeTCHd M COCTOMT U3 ABYX XpoMaTuz. IIpu 5TOM y UesloBeKa B
COMAaTHUYECKUX KIeTKax 6yzer 92 xpoMaTuel, IOMAPHO COETH-
HEHHEIX B 46 XxpomMocoM.

Hopenmko npencTaBageT cob0i IIOTHOE OKPYIVIOE TeJio, B3Be-
HIEHHOE B SIeDHOM COKe. SIADEINIKHE CBA3AHLI C OIpPeAe e HHBIMI
yuactkamu [THK agpa. @yEKOua aAnpeimex — caAaTes PHK 1
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0eJIKOB, M3 KOTOPAIX (DOPMHUPYIOTCs 0COOBIe OPraHOMALI — PHGO-
comsl. OOBITHO B si/[pe KJIETKH GBIBAET OT OIHOTO J0 CeMM SAPHI-
mex. OHE XOPOIIO BUIHBI MEXKAY AeIeHUAME KJIETKH, a BO Bpe-
MA JeJeHNA — PaspyIIarnTcs.

Ilporapuomut. Jyxapuomet. Xpomamun. Adpviuru.
Xpomocomovt. Kapuomun. Comamuuecxue xnemxu.
HAunnoudnsii Ha6op. Xpomocomvt. Momonozuunsie

xpomocomel. I'annoudnwiii nabop xpomocom. I'amemut.

1. KaxoBbl QYHKIUA AApa KIeTKA?

2. Karme OpraEuaMbl OTHOCSTCA K MPOKapuoTam?
3. Kak ycrpoena sizepHas 060109Ka?

4. Yro coboit mpemCcTaBIsIeT XPOMATHH?

5. KaxroBs! byERIHR Saphimex?

6. U3 gero cocrouT xpoMmocoma?
71
8
9

. 'ze pacnosrararorcs XpoMoCoMBI ¥ 6axTepmii?
. Yro Taroe xapuotun?
. Kak masnieaeTcd HaGOD XPOMOCOM B COMATHUYE-
CKHX KJETKax?
10. Kaxroit zabop XpoMocoM B ramerax?
11. Kaxoit ramionnabi Hab0p XPOMOCOM B KJIETKAX
paKa, eClIH QUILIOHMAHEINR paBeH 1187
12. Mosxer i JUILTONAHETT Ha6OD COMEPIKATE HeYeT-
HOe YHCJI0 XpoMOocoM?

2 - JHIOILIaA3MATUUEeCKas CETh.
Pubocomsr.
Kommneke Ionpmxu

1. Kakne dyHEKIHE BEIIOJIHAIT 0€IKH B KiIeTke?
2. Kaxoe cTpoeHHE HMEIOT MOJEKYIbI OelKoB?

JHIOILIa3MaTHYECKas ceTh. Best MUTOMIa3Ma IIPOHU3AHA MHO-
TOYMCIEHHEIME KaHajlaM¥, CTeHKH KOTODBIX 00pa3oBaHbl MeMO-
DaHOHU, CXOAHOH C TOH, UTO COCTABIAET HAPYMKHYI 0GOJIOUKY
KIETKH (PHUC. 22). ITH KaHATLI MOTYT BETBHTHCH, COEAUHATHCS
IDPYT ¢ APYTOM, U B pe3yJIbTaTe BO3HUKAET eUHASA TPDAHCIOPTHAA
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cHCTEMA KJIETKH, IIOJYYHBINAS HAa3BaHWE SHOONIA3MATIULECKOU
cemu (911C). Kauasnos IIIC Tax MHOr0O, 9TO OHH MOI'YT 3aHUMATE
o 50% BHyYTpeHHETro 00beMa KIeTKH. IIpocseT KaHaaoB IIIC 6bI-
BaeT PasIHYHEIM, HO cpenHaAdA ero Bemmumea 50 am. [lpu Gosb-
IIIOM YBEJIWUYEHUU T0J] MEKPOCKOIIOM BHIHO, YTO YaCThL MeMOpax
ceTH IOKphITa pubocomaMu. 9Ty dacTs JIIC HaswIBarOT wepoxo-
samoll (epanynapHoil). OcEoBHAS QyHKIH mepoxosaroi 9IIC —
crHTe3 GenkoB B pubocomax. OcoBeHHO PASBHUT STOT BUJl KAHAJIOB
B KJIETKaX JKejes, I'le IDOUCXOIUT CHHTEe3 TODPMOHAILHEIX 0ell-
koB. [Ipyras uacts IIIC He MOKPEITA pEOOCOMAME U IOJIYyYKHIA Ha-
3Banme 2nadkoil. I'magkasa SIIC, mo-BEAMMOMY, BREITIOJIHSAET B OC-
HOBHOM TPAHCTIODTHYO GYHKIWI. ITOT BHJ KAHAJIOB YACTO BCTPE-
UAETCA B KIIETKaX CEIe3eHKH B TUMMaTHIECKUX Y3/I0B YeJ0BeKa.

Taxum obpasom, 3EAOILIa3ZMaTHIECKas CeTh, C OMHON CTOPO-
HEI, ABJSETCA TDAHCITOPTHOMN CUCTEMOHR KJIETKH, 4 C JPYTOH CTO-
DOHBI, B HEH ITPOUCXOANUT CHHTE3 DPsOa BEIleCTB, HeOOXOLMMBIX
HHOTZA TOJIBKO CAMO KJIETKE, 8 B IPYTHX CAYyYAIX — U MHOTUM
KJIeTKaM MHOTOKJIETOYHOI'O OpTaHH3Ma.

Pr6ocoMBbI — 3TO HEGOIbIITHE mapoobpasHble OpPraHOMIEI,
muametrpom 10—30 sm. O6pasoBaHBEl OHM PHOOHYKJIEHMHOBLIMH
kucaoraMu 1 Genramu. Kaxaas pubocoMa COCTOHT M3 HECKOJb-
KuX yactei (puc. 23). PubocomMel HGOPMHEPYIOTCA B ANPHIITKAX A/1-
pa, a 3aTeM BHEIXOJAT B IIUTOILIA3MY, T/I€ ¥ HAYHHAOT BLINIOJIHATL
cB010 QyHKIU0 — cuHTed OenkoB. B muTomirasmMe puboCOMEL 4a-
IIe BCEro PACIIOJIOIKEHBI Ha ITePOX0BATOH SHAOIJIA3MATHYECKOM
ceTu. Peixe 0HE cBOOOZHO B3BEIIEHEI B IIUTOILIA3ME KJIETKH.

14 Hm

23 HM
Pue. 22. DeKTPOHHAA MHKDPOGHOTO- Pue. 23. Crpoesne pubocoOMBL
rpatus Y9aCTKA rPAHyIADHONR 3VKapHOTHYECKOH KIeTKHU

3HIOILIa3MaTHYECKOI ceTH
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My3sipekn

LUncTepHsl

Puc. 24. Cxema cTpoeHMA X MEKDOMOTOrpadus anmapara Tonsmxnu

Rommirexe Toasnsn. O6pasyromuecs B KIeTie OenKm, KH-
DEI ¥ YTJIEBOJEL AJIEKO HE BCerZa UCIOAb3YIOTCA CPasy e, U UX
Hafo rfae-To XpanuTk. 110aTOMY 3HaunTeIbHAS YACTH CHHTE3H-
DYeMBIX KJIEeTKOH BellecTB Io Kavamam SIIC mocTymaer B oco-
Oble IOJIOCTH, OTTPaHWUEHHEIE OT IIATOIIA3MEL MeMOpaHoH. 9TH
TIONOCTH, YO eHHble CBOEOOPAa3HEIMU CTOIKAMMU, «IIUCTEPHA-
Mu», TONYIWUIM HasBaHue womnnexca Ionvdxu (puc. 24).
31ech BemecTBa, HeOOXOAMMEIE CaMOil KJIEeTKe, HaOIpHUMep IIH-
TeBapPUTEJbHBIE (DEPMEHTHI, «yIaKOBRIBAIOTCA» B MeMOpaHHbIE
OV3BIPBEKH, OTIOYKOBBIBAIOTCA W PA3HOCATCA IIO IIHTOTMJIA3Me.
B romnnexce I'onbmxy Takke HAKATLIHBAIOTCS BELIECTBA, KO-
TOpEIE KJIeTKA CHHTE3UPYeT AJIA HYKJ BCero OpraEusMa u KOTo-
DBIe BBIBOJATCA M3 KJIETKH Hapy’Ky. Jalle BCEro IUCTEPHBI
zoMmeKca ['ombaKy pacmoIoKeHsl BOMU3H OT Afpa KJIETKH.
B pacTHUTENBHBIX KJIETKaxX B KOMILIeKce ['OabaKy, BOSMOMKHO,
CHHTE3NPYETCA KJIETUATKA IJId KJIeTOYHOH 000JI0UKH.

Indonnasmamuiecran ceme.
Putocomwvr. Komnnerxe I'onvdscu.

1. Yem 06pasoBadLl CTEHKH 3HIOMIA3MATHIECKON
ceTH H KomIuierca oapmxn?

2. HazosuTe QyHKIHE SHZONIA3MATAYECKON COTH.

3. Kakyo QyHKIHIO BEIOIHSIIOT PAGOCOMEL?

4. TTouemy GONBITHHCTBO PUOGOCOM PaCIIOJNIOMEeHEI
Ha KaHalaX 3HAOMJIa3MaTHIeCKOH ceTu?

5. Tlouemy anmapar [OJBIKH Uame pacmoTOMKeH
BOJIM3HW OT AApa KIeTKH?

6. ITouemy B spuTponuTax ammapat ['ombmKy OTCYT-
cTByeTr?
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2.9. JTusocomsi. MHTOXOH,n;pHH.
IInacTugpe:

1. Kakoso crpoenue u dysxnun ATD?
2. Kaxue BHABI ILIACTHJ BAM H3BECTHEI?

JInzocomsl. Korza B KIeTKy yTeM (DaromuTO3a HIH THHOIIA-
TO3a II0NALAal0T Pas/IMYEbIE INTATEIFHLIE BEIIECTBa, HX HE00X0-
OUMO IIePeBapuTh. 1Ipy aToM GelTKH TOJIKHEI DA3DVIIUTHCA 10
OTAEJBHBIX AMHHOKHUCIOT, MTOTUCAXAPHUIBI — [0 MOJIEKYJI TJIH0-
KO03BI UIX (QPYKTO3EI, IUMUALEI — [O0 TAWIEPHHA U KUPHBIX
KHCJIOT. YTOOBE BHYTPHKJIIETOYHOE IIepeBapABAaHUE CTAJIO BO3-
MOMKHBIM, (DaromuTapHEBIN HJIN MWHOIHUTAPHBINA TY3EIPDEK TOJI-
JKeH CIUThCA ¢ au3ocoMoi (puc. 25). Jluszocoma — MameHbKHR
ySBIPEK, nuamerpom Beero 0,5—1,0 mxM, comepsRamquii B cede

.

Pyc. 25. Cxema
HepeBAPUBAHUS
KJIEeTKOH THIIeBoit
YaCTUOBI IIPH II0-
MOTIIH JTH30COMEL
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BuyTperHas DepMeHTs! PuBocomel
MembpaHa / Kpucra

Pue. 26. Cxema

“TPOCHHA Konbuesas Hapyx#as
MHTOXOHIDHHA manexyna AHK - memBpaHa

SoJplo# Habop GepMEeHTOB, CIOCOOHRIX PAa3pPYIIATE ITHIIEBHIE
semecTBa. B ogHOM nm30come MoryT HaxopmThca 30—50 paa-
IUYHBIX (DepMeHTOB. JIM30COMEI OKDYIKEHB MeMOpaHoii, crIo-
co0HOW BRIEDPIKATH BO3JEHCTBHE 3THX (HEepPMEHTOB. DOpMUDY-
I0TCHA JIMB0COMEI B KoMILTeKce [onpmxn. ViMeEHO B 8TOH CTPYK-
Type HAKAIJIMBAIOTCH CHHTE3HDOBAHHBIE MUIIEBADUTEILHEIE
(DepMeHTHI, a 3aTeM OT IUCTEePH KOMILIeKca ['0MBbIKH OTXOLAT
B IIUTOILIA3MY Mellbuaiillre My3bIDhKU — JH30COMEI. MHOTAA
TH30COMBI Da3pyINaroT U caMy KJETKY, B KOTOPO#A o6GpasoBa-
1uck. Tak, Hampumep, JIH30COMBI IOCTENEHHO IepeBapHUBa-
0T BCe KJIETKH XBOCTA I'OJOBACTHKA IPH €r0 IMpPeBpalleHHH
8 marymky. Taxum o6pa3oM, TuTaTeIbHEIE BEIIECTBA He TepH-
10TCA, & PACXOAYIOTCA Ha ()ODPMHPOBAaHHE HOBBIX OPTaHOB y JIfA-
TYIIKH.

Mutoxonapuu. B muromrasme pacmosioKeHBl TaKiKe MUMO-
*OHJpUU — DHEPTeTHYeCKHe OPraHoOu ALl KIeTok (puc. 26). @op-
Ma MUTOXOHIDHA Da3IWdHa — OHH MOTYT OBITH OBAJTbLHBIMH,
OKPYTJIBIMY, NaJIO0YKOBHAHBIMHE. [@aMeTDp WX OKOI0 1 MEKM,
a gaumHa — 10 7—10 MEM. MHTOXOHADHUYN MOKDBITHEL JBYMA
veMOpaHaMu: Hapy:Has mMemOpaHa riIagkas, a BHYTDEHHSA
IMEeeT MHOTOUWCIEHHEIE CKIAAKHW H BBICTYOBEI — KDUCMbL.
B mem0GpaBy KDHCT BCTPOEHBI (DEDMEHTHI, CHHTE3UPYIOIIHE 32
CYeT SHePI'uM IIUTATEJbHBIX BEIIEeCTB, MOTJIOIEHHEIX KIeTKOH,
MoneKyNEl aneHosunTpudochara (ATP). ATD — asro yumBep-
CAThHBIM UCTOYHHWK SHEPIHHU JJIA BCEX IIPOIECCOB, IPOUCXOMA-
IIUX B KJIETKE.

KoanuecTBO MUTOXOHADUH B KIETKAX DPA3IHIHBIX JKUBBIX
CYIeCTB W TKaHeii HeoguHakoBo. Hampumep, B cnepMaTos3ou-
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Iax MoKeT GBITH BCEro OHA MHUTOXOHAPHA. 3aTO B KJIETKAaX
TKaHeH, I'Jle BeJIMKY DHEePreTHUYEeCKHe 3aTPaThl, MUTOXOHIPHHA
OBIBaeT 0 HeCKOJBKHX TEICAY., HampmMmep, 094eHE MHOTO MHTO-
XOHIPUMA B KJEeTKaX JIETATEeJILHBEIX MEIIIL Y ITHI, B KJIETKaX
nedyeHN. KolW4ecTBO MHTOXOHIDHH B KJIETKE BaBHCHT H OT
ee Bo3pacTa: B MOJOIBIX KJETKaX MHUTOXOHIDHH Topasmo
f0onbIlle, 9eM B cTaperImux. MHTOXOHADHHA COXEDKAT cobCT-
Berayio [JTHK @ MOTyT caMOCTOATENRHO Da3MHONKATHCH. Tax,
HaIlpEMep, IIepeX HOeJIeHHeM KJETKH YHCJI0 MHUTOXOHIPHMA
B Heif Bo3pacTaeT TaKHM 00pas3oM, YTOOEI WX XBATHJIIO Ha OBe
KIIEeTKH.

MUTOXOHADHAHU COLEPIKATCSA BO BCEX 9YKAPHOTHUECKHUX KJIET-
KaxX, 4 BOT B MMPOKADUOTUIECKUX KJIETKAX WX HeT. ITOT haxT,
a TagKe Haymume B MUTOXOHAPHUAX JIHK m03BOMMIO YUEHBIM
BEIIBHUHYTE THIIOTE3Y O TOM, 9TO IPEJKH METOXOHAPHNA KOTLA-TO
OBLIM CBOOONHOXKHABYIIHMHA CYIIECTBAMH, HAIOMHWHAIOIIHMU
taxTepuu. Co BpeMeHeM OHH IIOCEJAIHACH B KJIeTKaX IPYTHAX Op-
TaHM3MOB, BO3MOKHO, Iapa3UTUPYs B HUX. A 3aTeM 3a MHOTIE
MUJIJIHOHEI JIeT IPEeBPaTHINCE B BajKHEHIIHEe OpraHounnl, Oes
KOTOPBIX HU OJHA 3YKapHOTHUYECKas KIETKa HE MOMKET CYIIecT-
BOBATH.

IlnacTHABI — 3TO OPTAHOUALI PDACTHUTENILHBIX KJIETOK. B 3a-
BHCHMOCTY OT OKPACKH! IJIaCTH BRI eJIAT Ha JIEHKOILJIACTRI, XJI0-
POILTACTEI H XPOMOILJTACTEI. TaK ’Ke KaK MHTOXOHADHH, OHHU
HMelT AByXxMeMOpaHHOe cTpoerue (puc. 27).

Jlelikonnacms. OecIBEeTHEI W HaxoLATcsa 00OLIYHO B HEOCBe-
IIaeMbIX YaCTAX PAcTeHHH, HaIpUMeD B KIY0HAX KapTodenrs.
B Hux mpoucxoguT HAKOIIeHHe KpaxMmana. Ha cBeTy B JeHKO-
maacTax o0pasyeTcs 3eleHBIH THUTMeHT XJIopoduiia. BoT moue-
My Ha CBETY KIyd0HH KapTodellsd 3eIeHei0T.

[paHel, pacnonoXeHHbIe
rpaHa B WWaxMaTHOM nopsanke

Puce. 27. Cxema

CTPOGHHHA HapyxHas MemGpaHa |
XJIOpOoILIacTa BHyTpeHHss MmemBpaHa
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OcuoBHAas QYHKIMS 3€IE€HBIX IIACTH — XJOPONLACIOE —
DoTocHHTE3, T. €. IPEBpAall[eHHWe 3HEePTrHH COJHEUHOIO CBETA
B 9HEPIHI MaxKposprudeckux cBA3eir AT® u cuHTe3 3a cuer
STOW BHEPTUH YIJIEBOJOB U3 YIIIEKUCIIOrO rasa Bo3ayxa. Boub-
IIIe BCET'O XJIOPOILJIACTOB B KJIeTKaX JHCTheB. PazMep xjopomnac-
T0B 5—10 MM, Ilo popMe OHE MOTYT HAIIOMHHATE JHHIY MK
MAY A1A UTPEL B perdu. Ilox HapysxHO# riaagkoi MmeM6paHoii Ha-
XOJUTCA CKJIagIaTad BHYTPDEHHAA MeMOpaHa. Mex Iy cKIagKa-
My MeMOpaH HaXOAATCA CTONKH CBI3aHHBIX C HeH ITySHIPHKOB.
Kakpzas oTleIbHAA CTOIKA TAKUX IIy3LIPDEKOB HA3LIBAETCS 2pa-
#oll. B onroM xyopomnacte MoxkeT 65Tk 0 50 rpaH, KOTOpEIE
DaCIIOJOKEeHBI TaK, YTOOEL 0 KaXKJ0# W3 HAX MOT JOXOIHUTD CBET
conHna. B memOpagax myseIDEKOB, 00pas3yHONIMX IPaHbl, HAXO-
IUTCA XJIOPOUII, HeoOXOAUMEIH AJIA IpeBPAalleHus SHepPruu
CBeTa B XHMUYeCKYI0 sHepruio AT®. Bo BEyTpenHeM npocTpaH-
CTBE XJIOPOIJIACTOB MEXIY IPaHaMH IDOMCXOJUT CUHTE3 yIJje-
BOJZOB, HA KOTOPHIA U pacxoayercsa saHeprus AT®. O651uHO B 01-
HOW KJeTKe JIMCTa pacTeHns Haxoxurtca ot 20 mo 100 XJIOpO-
IIJIaCTOB.

B xpomonnacmax comep:kaTcs ODUTMEHTHI KPacHOTO, OPaH-
#€eBOro, (hMOJIETOBOT'O, KEJITOr0 IBETOB. ITHX IJIACTHA OCO-
0eHHO MHOTO B KJETKaX JIEIIECTKOB IIBETKOE W 0GOJOYEK ILIO-
I0B.

Kax 1 METOXOHADHH, IIACTHAEI COEPIKAT COGCTBEHHEIE MO-
nexyasl THK. ITosToMy OHE Tak:Ke CIOCOGHEI CAMOCTOATEILHO
DPasMHOXKAaThCHA, HE3aBUCUMO OT JeJIeHHA KIETKH.

Juzocomwi. Mumoxondpuu. Kpucmet.
ITrnacmudv: neirxonnacmel, xnoponnacmo,
xpomonnacmut. I'pansl.

1. Tne bopmupyercsa muaocoma?

2. KaxoBa GyHKIIMS MATOXOHAPUH?

3. Kaxwre BHIBI IIIACTHI BHI 3HaeTe?

4, Yem orMuaeTcs KK BUZ IUIACTHL OT Ipyroro?

5. IloweMy rpaHBl B XJIODOMIACTE DPACIIONOMKEHEI
B IIaXMaTHOM IopAnke?

6. Yro 6yaer, eciu IM30COMa B OHOR U3 KJIETOK BHE-
3aIIHO Pa3pyIIHTCA?

7. B 4eM CX0ACTBO MHUTOXOHADHIL U ILIACTHA?
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2.0. Knerounsrit IIeHTD.
OpraHouansl IBUKEHUA.
KiieTouHBIE BKIIIOUEHUS

E' 1. Kaxue crioco0bl IBHREHHA KJIETOK BAM H3BECTHBIT
2. B gakoM BHJe KJEeTKa XpPaHHUT OUTATeIbHbIE Be-
mecTBa?

KIeTouHSBIil IMEeHETP PACIIOJIOKEH B ONETOILIAa3Me BCeX KIETOK
BOnmanm oT Aapa. OH HrpaeT BayKHENITYIO DOJIE B (QOPMUPOBAHNIHY
BHYTDEHHETO CKeJleTa KJeTKH — yumockenema. VU3 obracTu
KJIeTOYHOT0 IIEeHTPa pACXOAATCHA MHOTOYHCIEHHBIe JMUKPO-
mpyb6ouKu, TMOAIEPKUBaOIIAe (OPMYy KJIETKH W UTrparliue
pOJIb CBOEOOPA3HBIX DENbCOB AIA IBUKEHHA OPTaHOUIOE IO
OUTOIIa3Me. Y JXKUBOTHBIX W HHUSNIWX DACTeHWH KJIETOUHBIN
meHTp o0pasoBaH aAByMs ueHmpuoaamu (pumc. 28). Kamxpasa
[eHTPHOJb — 5TO NUIMHAPHK AauHO# okono 0,3 MEM u numa-
metpom 0,1 MM, 00pasoBaEHBIH TOHUYAHIINMEH MHKDPOTPYOOU-
Kamu. MEKpPOTPYOOUYKE DACIOJIOMKEHE! 110 OKPY:KHOCTH IIeHT-
puosiefl mo TpH (TPHIIETAMH), a elle ABe MUKDPOTPYOOUKH
JIeKaT IO OCH KaskI0H U3 IBYX meaTpuonei. lleETproan pacuo-
JIOJKEHBI B IIATOIIA3Me IO IPAMBIM YIJIOM APYT K Apyry. OueHs
BeJIAKA POJIb KJIETOYHOTO IEeHTPA MPH JeJleHWH KIeTOK, Korna
MEeHTPHOJIN PACXOIATCA K IOJ0CcaM Aelsameiica KIeTKH 1 o0pa-
3yI0T Gepemeno OeleHus. Y BBICIINX DACTEHHH KJIETOYHBIN
IeHTP YCTPOEH mO-APYTOMY ¥ MEeHTDHOIEeH He UMeeT.

Puc. 28. Cxema
ctpoeEus (A)

U 9JeKTPOHHAR
MuKpodoTorpadus
(B) merTpHonn®




Opranounnas! aeuxeHus. MHOrMe KIETKHU CIOCOOHBI K JBUIKE-
HUI0, HAIpUMeD HHQY30pHa TyDerbKa, 3BIJIeHA 3eIeHasd, aMebnl
(puc. 29). Hexorophrle U3 3THX OPraHWSMOB ABUTAIOTCH IIPH IIO-
MOIIH 0COOBIX OPTaHOUMIOB IBUKEHUS — PeCHUYCK U HZYMUKOS.

JKryTuKY HMET OTHOCHTETHHO GOJLINYIO JIUHY, HAaPIMeD
V CIepMaTO30HUJ[0B MIEKOMUTAMIMNX oHA gocTuraer 100 MrM.
Pecuuuku ropaszno kopoue — 0koso 10—15 mem. OgHaKo BHYT-
PeHHee CTPOEHHE DECHUYCK M JKTYyTHKOB OJMHAKOBO: OHU o6pa-
30BaHBI TAKUMHA K€ MHKPOTDYDOYKaMH, KaK IMEeHTPUOIU KJIe-
TOYHOTO IeHTpa. [[BUiKeHWe JKTYTHKOB W DPECHHYEK BEI3BAHO
CKOJILXKEHNEeM MUKDOTPYOOUYeK APYT OTHOCUTEIBHO APYTra, B pe-
3yJIBTATE Yero 9TH OPrasOHAEI HarubamwTes. B oCHOBaHMY Kajk-
ZO¥ PECHUYKH WM KTYTHKA JEKAT 0a3aIbH0e meble, KOTO-
POe YKpeIisieT X B MuTomaasMe kaetku. Ha paGoTy »KryTHKOB
U peCHHYEK pacxonyercd sHepruga ATO.

Opramoujb! IBM)KEHUA YACTO BCTPEHYAIOTCA H V KIETOK MHO-
TOKJIETOYHEIX OpraHmM3MoB. Hampuwmep, smurennit GPOHXOB de-
JIOBEKA MOKDPHIT MHOKeCTBOM (okoso 10° Ha 1 cm?) pecHHUEK.
Bce pecHHMUKM KasK[o¥ SMHUTENMANBbHON KJETKH IBHUTAITCS
CTPOTO COTJIaCOBaHHO, 00pa3ys cBOeOODa3HEIE BOJHEBI, XOPOIIO
3aMeTHEIe II0J MUKDOCKOoIoM. Taxkme «MeplaTeabHEIE» IBUMKE-
HUA PECHUYEK IIOMOralT OUYHCTKe OPOHXO0B OT WHOPOAHLIX UaC-
THI, TBLIA. JATYTUKH €CTh Y TAKKAX CIIeNUaJIH3UPOBAHHEIX KJle-
TOK, KaK CIIePMaTO30HU Ik,

Kaerounsie Brarogenusa. ITomumo 00A3aTeTbHO HMEIONHX-
€A OPTAHOWIOB, B KJIETKE eCTh 00Da30BaHMSA TO MOABIAIOINHECH,

MuilesapuTensHas
Bakyonb

KryTuku

CokpatuTenshas o
5aKy0nb )

. CokpatuTensHas
.. BaKyonb E i

Aapo

Pue. 29. OnHOKIETOYHBIE OPTaHU3ME], CIIOCOGHEIE K TBHIKEHUIIO
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TO HCUYEe3aiolie B 3aBHCHMOCTH OT €€ COCTOSHHUA. ITH 00pasora-
HUA IOJYUYRJIN HA3BAHUE KIEMOYHbLX 8KAIOYeHUl. Yame Bcero
KJIE€TOYHBIE BKINYEHNA HAXOLATCA B IIUTOILIA3ME U IIPeCcTaB-
AT cobol. MATaTenbHEIE BEIIeCTBAa WJIHW I'DAHYJIEl BEIEeCTB,
CHHTE3HPYEeMBIX 9TOM KJIETKOH. 3TO MOTYT OBITE MeJIKHE KallIl
JKHpa, TPAHYJIBI KDaXMalla WIH TIHKOTeHa, PeXe — TDaHYJbI
0eIKa, KPHCTAJJIEI COJIe.

Knemounwviii yenmp. Ifumockenem. Muxpompy6o+Ku.
Ifenmpuonu. Bepemeno denenus. Pechuuru. JHzymuxu.
Bazansrnoe menvye. Knemounvie 6K1104EHUA.

1. KakoBel QyEHEOUHA KIETOYHOTO IIeHTpa?

2. T'e pacmoIOKeEE! HeETPHONH?

3. KakoBsl QyHKIAY MEHTPHUOIEH B KiIeTKe?

4. B ueM CXOACTBO ¥ pPa3jinune MeXy PeCHUIKaMHA
‘M KTYTHKaMH?

5. HaszoBuTe nmpuMepsl KIETOYHEIX BKIIOUEHHIH.

2.7 . Pagmums B CTPOEHUU
KJIETOK 9YKapuoT
1 IIPOKapPUOT

1. Kakue 6e3ngaepHEIe OPraHH3MBI BAM H3BECTHBI |
2. Yro Taroe cunops:? Kaxkosa ux pons?

Kax BBI yoKe 3HaeTe, OPraHN3MBbI, KJIETKY KOTOPBIX HE UMeI0T
fAnpa, Ha3EIBAKOTCS TPOKapuoTaMu. Bee MpokapuoTEl 00Bef1IHE-
HBI B mapcTeo Ipobsaxku. Becero kK 3ToMy HapcTBY OTHOCAT OKO-
a0 3000 BugoB oprasu3MoB. KaKOBEL e OTINYUTEeIbHEIE IPH-
3HAKY MTPOKAPUOTHYECKOHA KIETKH?

TIpokapuoTHIeCKHE KIEeTKH 00BIYHO OYeHb MAaJbl: HX pasMe-
pEI He npeBbimaiT 10 MEKM. ¥ HUX HeT si/IeDHOX 00OJIOYKH, U
eqMHCTBEHHAI XPOMOCOMA YaCcTO MMEeT KOJBIEeBHIHYIO (hopmy
¥ HaXOJUTCH HEIIOCPEACTBEHHO B MUTOILIagMe KiaeTku (puc. 30).
KrneTka oKpy:KeHa MeMOpaHOH, IOBEPX KOTOPO# y GOIBITTMHCT-
Ba IIPOKAPUOT BBIJEISETCA 3alATHAS KIETOYHAA CTeHKA, (DUK-
cupyomas hopMy KJIeTKH W OpHAaoNiad el IpoYHOCThb. BHY-
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Cknanyatas hOTOCHHTE3UPYIOLWAS _
I\ﬁ!MﬁpaHa o Konsuesas JHK

Menkue
pUBOCOMEI
Cnon
Knenkon
CNM3K

Mnaamatuyeckan
membpaHa

KryTuk
Pue. 30. Cxema

CTPOEHHHA IIPO-

KAPHOTHYECKOH Knetoynas Cknagyartele Kannu
E CTeHka MemBpaHbel NUTaTENBHBIX
EIETEH BELIEecTs

TPH IPOKaPUOTHYECKOH KJIETKH OTCYTCTBYIOT OPTraHOWIEI, OK-
DVXKeHHbIe MeMOpaHaMu, T. €. B Hell HeT sHOIMIadMaTHIeCcKol
ceTH (ee POJIb BRITIOJHAIOT MHOTOYHCIEHHEIE BEICTYIIEL KJIeTOY-
HO0H MeMOpaHBI), HeT MUTOXOH/IDHIA, HeT mIacTui. PuGocoMsl y
IPOKapuoT Mesnkue. IIpokaproTe! wacTo HMEOT OpraHOMALI NBH-
HEHHA — JKTYTHKH A DECHAYKH.

Muorue OpOKapuOTEl — AHAIPOOHL, T. €., B OTAWYHE OT IIO-
JaBJIAOIIETO OONBIIMHCTBA 3YKAPHOT, UM He HYKeH KHCIOPOL
B0o3/yxa. C IpyTro#i cTOPOHBI, MHOTHE IPOKAPHOTEI CIIOCOGHEL 32-
XBaThIBATE U MCIIOJIB30BATh AJIA CBOUX HYIX[ a30T BO3AyXa, Ue-
TO HE MOT'YT 9YKapHOTHYECKHEe OPraHU3MBEIL.

ITpoxapuoTHI Yalle Pa3MHOMKAIOTCH GECIIONBIM ITyTEM, a MeH-
HO fleleEreM KJIeTKH Hanasoe. [looBo# mpomece, T. e. mpormece
o0MeHa reHeTHYeCKUM MaTEDPHAIOM, y TPOKAPUOT BCTPEYAETCH
SHa4YHUTeNbHO pesxe. MHOTrHe IPOKaPHOTEI, HApUMeD GaKTepUH,
B HeOJIATOIPUATHEIX YCIOBUSX CIIOCOGHEI 06DA30BEIBATE CTopbL.
ITpu aToM copepsxmmoe GaKTEepPHANILHON KIETKN CHHUMAaeTcd,
¥ BOKPYT HEro BBIfENdeTcd IoTHAasg obosouxa. Ilocje aToro
OpexxHAA OaKTepmanbHAs KJIETKa PaspyllaeTcs W CIIOpa BHI-
X0ZuT HapyXxy (puc. 31). Copa mosxeT gecaTHUNEeTHSMHE GLITH

Pue. 31. Baktepus
Cnopoobpaso-

BaHHe y DakTe-
puit
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B HEAKTHBHOM COCTOSHWH, IepPeHOCHThCS Bonoi 1 Berpom. OHa
me DOUTCH BRICBIXaHUSA, X004, Kaphbl. ¥ ONUCTBEeHHLIM (haKTo-
pPOM i1 CIIOP SIBJIAIOTCA OPAMBIE COTHEYHBIE JYYHU UM HCKYC-
CTBEHHOE 00JyUeHHe YIbTPadruoJIeTOBBIMHE Jydamu. IIpu momna-
naEAHU B 6IaTOOPHSTHYIO CPefy U3 CHOPHI OBICTPO 0Opasyerca
faxTepud.

1. Kakye NpH3HAKW IOPHMHTHBHOCTH IIPOKApPHUOT
II0 CPaBHEHWIO C 3YKapHOTAMH BBl MOMKETe Ha-
3BaTh?

2. Jlna gero GaxTepuAaM CHOPEI?

2.8. Accummiaanusa
1 TUCCUMUJIAIINA.
MeTab0a113M

1. Yro Takoe epmenThI?
2. KakoBa uX poas B oprasusme?

Jl:06aq xuBag KJIETKa, OCYIIECTBIAS MHOT00OpasHEBIe IIPO-
Iecesl CHHTE3a ¥ paclajia BeIlecTs, I0A00Ha CI0KHeUIIeMy X1-
MudecKoMy KomOuwHAaTy. [[JI9 HOPDMAaiBHOTO DPOTEKAHMA 9TUX
XMMHAYECKUX IPOLecCcOoB HeoOXOauM IIOCTOSHHEEIN 00MeH Belle-
CTBAMY MEXIY KIEeTKOHW W OKDY)KAaImiel Cpeloi, a TaKKe Io-
CTOAHHOE IPeBpallleHre SHEePTHH B KieTke. [loaydaeMele n3sHe
OesIKH, KUPBI, YIJIEBOABI, BETAMUHEI, MUKDO3JI€MEHTHI PACX0-
AVIOTCA KJIeTKAMH Ha CHHTE3 He00XOIUMBIX HM COeIMHeHUH, [10-
CTpOeHWE KJIeTOYHEIX CTPYKTYp. OQHAKO [Jd CHHTe3a BEI[eCTB
HeoOXOoIUMA 9Heprus. [ JIaBHBIA HCTOUHAK SHEPTUH I MUBBIX
opraruamoB — CouHIle.

}13 DOCTYIAIOIMUX B KJIETKY KOMIIOHEHTOB IIMINM IO AeHcT-
BHeM OMOIOTHUECKHX KaTalus3aTopoB — (epMEHTOB CHHTE3UPY-
I0TCH HOBBIE MOJIEKYJIBI AJIs 3aMeHbI H3PacxX00BaHHEIX BEIECTB,
IJIA TIOCTPOEHUS OpraHouzoB. Becs Habop peakiuii OHOIOrMYe-
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CKOr'0 CHHTe3a BEI[eCTB B KJeTke (0HocHHTEe3a) MOJIYYHI HA3Ra-
HHE ACCUMULAYUU AN NAACTIUYECKO20 00MEH.

OueBugEO, UTO CHHTE3 KakmUX-IuO0 BEINECTB HEBO3MOMKEH
0es sarpar sHepruH. Oco0EHHO WHTEHCHBHO PEAKIHK ACCH-
MHIAOWYN TPOMCXOAAT B PacTyINel, pPa3BUBAOIIEHCA KJIET-
Ke. BaxxnefmuMy U3 TaKHUX peaknuil ABISIOTCA CHHTE3 Geka
1 dorocunTesd. Kak ke KIeTKa HOTyYaeT SHEPTHIO I PeaKIuh
buocmHTe3a? Hapsay ¢ mpomeccaMy CHHTe3a HOBEIX BEINECTB
B KJIeTKaxX IPOUCXOAWT IOCTOSHHEIN pacliaf 3amaceHHbLIX IIPH
aCCUMUIANHNY CIOKHBIX OPTaHHYeCKHUX BemecTs. [Ipu yuactun
(hepMeHTOB 3TH MOJIEKYJIbI PACIAZAIOTCsH A0 00JIee TPOCTHIX CO-
eNUHEHWH; IIDH 3TOM BBICBODOK JaeTcsa sHeprus. Yarme Bcero sta
SHEPIUsd 3amacaeTcd B BUAEe aZeHO3UHTPUGOCHOPHOH KUCIOTEI
(AT®). Nanee sHeprus AT® HCHONB3VETCH IS PABIAIHBIX
HYRO KJIETKH, B TOM YHCJIe W [1d peakIiuii 6uocuaTe3a. CoBo-
KYIOHOCTH PeaKkIuil pacmaZia BEeIlecTB KJIETKH, COIPOBOMKIA0-
IMUAXCsA BeIJEJIHAEeM SHePruu, IoJyINIa HasBaHue JucCUMULI-
Uuu. :

ACCHUMAIATINA U THCCHMUIATAS — POTHBONOJIOMKHEEIE IIPO-
[eCCEI: B IIEPBOM CJIydYae BelllecTBa 00pasyTCsd, BO BTOPOM —
paspymatorcd. Ho oHU TecHO B3aMMOCBA3aHEL U APYT 6e3 Apyra
HEBOBMOXKHBI. Belb ecix B KiIeTKe He OYAyT CUHTE3UPOBATHCS
4 3allacaThCA CJIOKHEIE BeIlecTBa, TO HeYeMy OyJeT pacIagaTs-
c#, KOTZla HoTpedyeTcsa sHeprusd. A eclid BelllecTBa He OyIyT pac-
nanaThCdA, TO Te B3ATE 9HEPTUIO JJIA CHHTe3a HeOOXOMIMEIX Be-
mecTs?

Taxwum 006pa3om, aCCHMANANUA U AUCCUMILIANNA — 9TO [BE
CTODOHEI €IMHOTO IIpoIiecca 00OMeHa BemlecTB U 9HEPrUuu, MOJIy-
9YUBIIEro HassaHWe Memadonrusma (ot rped. metabole — mpe-
BpamieHue).

Accumunayusn. Juecumunayus. Memabonusm.
Cunmes 6enxa. Pomocunmes.

. 1. TTouemy ConEne — r1aBHEHANIHMIE HCTOUHAK HED-
THHA Ha 3emue?
2. TloueMy acCHMUISIHA HEeBO3MOMKHA Gea MUCCH-
MHJISIHA, # Ha000poT?
3. Mornu 6Bl Kakme-Tu00 >KUBLIE CVIIIeCTBA BBI-
JKHUTH Ha 3eMie, ecan 661 ConHme moracao?
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2.9. JHepreTuUecKuii oOMeH
B KJIETKE

1. Karoe crpoerue umeer AT®?
2. YTo Takoe MAaKpOIPrHYecKad cBA3b?

AT® obecrreumBaeT sHepruei Bce PYEKIUHA KISTKH: MEXaHNU-
YecKyio paboTy, OHOCHHTE3 BEITlecTB, AeJIeHHe 1 T. A. B cpegnem
cogep:xanue AT® B kietke coctasiseT okoio 0,05% ee maccsr,
HO B TeX KJeTKax, rae 3arpaTsi AT® Benwku (HAIpUMep, B KJIET-
Kax [edeHH, I0MePeYHO0-II0JOCATRIX MEIIIII), ee COJepKaHre MO-
xer noxonuTtk 10 0,5% . Cuares AT® B KIeTKAX TPOUCXOIHUT
TJIaBHBIM 00pa3oM B MEUTOXOHAPHUAX. Kak BEI moMuUTE (cM. 1.7),
Ha cuuTe3d 1 Mmong AT® uz AJI® meooxoxmmo 3arparuts 40 kI k.

OHepreTAdecKui 00MeH B KJIeTKe IMOAPa3eIfioT Ha TPH JTara.
IlepBsIi 3Tall — OOATOTOBHATEIbHBIN. BO BpeMs Hero KpyIHELe K-
mIeBkIe IOJMMEpHLIe MOJEKYJIhI pacmanaiTcsa Ha Oojlee MeIKme
dparmenTsl. [lonucaxapuasl pacnajfaoTesa Ha JU- ¥ MOHOCAXapH-
IEBI, ORITKM — [0 aMHUHOKWCIIOT, KHPEI — JI0 TIUMEepUHA U KHUP-
HBIX KHCJIOT, B X0/le 9THUX IPEBPallleEri SHeDI'UHY BEIIeISeTCA Ma-
JIo, OHA paccenBaercs B Buje Temna, u AT® ge o0pasyercH.

Bropoii aTam — Henonnoe 6ecKuciopodroe pacuenenue se-
mecTB. Ha 2TOM 3Tame BeIIecTBa, 00pa3oBaBIINecHA BO BpeMA
TOATOTOBUTENLHOIO 3Tana, PasjiaraTca IPHA DoMoInu hepMeH-
TOB B OTCYTCTBHE KHCJOpOona. PasbepeM STOT 3Tall Ha IIPHMeEpPe
2nUKOAU30 — (DePMEeHTATHBHOTO PACIIEILIIeHNA III0K03kl. I'an-
KOJIA3 IIPOWCXOINT B JXKHBOTHEIX KJIETKaX U Y HEKOTODBIX MHK-
poopragnaMos. CyMMapHO 3TOT IIPOLECC MOKHO IPEeACTABUTE B
BUJIE CIIEAVIOIIEr0 VPABHEHHA:

C.H,,0, + 2H,PO, + 2ATI® — 2C,H,0, + 2AT® + 2H,0.

TaxuMm 00paszoM, IPH TIMKOQJIK3€ U3 OJHON MOJEKYJIBI IJII0-
K035l 00pas3yi0TCs Be MOJEKYJIBI TPEXYTIePOIHON IMPOBHHOT-
panso# kucaorsl (C,H,0,), koTopas BO MEOTUX KIeTKaX, HallPH-
Mep B MGLIIIEUHBIX, TIPEBPANIAETCS B MOJIOUHYIO KUCIOTY
(C,H,O,), mpmaem BrICBOGOAMBIIEHCS IPH 9TOM 9HEPTUU JOCTA-
TOYHO JJI IIpeBpalnesEns AByX Moaexkys AP B JBe MOJIEKYJIbI
AT®. HecMoTpsa HAa KaXXyIIyIOCA IPOCTOTY, TVIMKOJIN3 — IIPO-
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Iecc MHOTOCTYIIEHYAThIN, HACUUTRLIBAIONHAIT O0Jiee fecATH cTa-
Wi, KaTaJu3HPYeMBIX DasHBIMEH (pepMmenTamu. Toasxo 40%
BBIJIEIMBIIENCHA SHEPTHH 3aracaeTcs: KieTkol B Buge ATD, a
octaneHBle 60% — paccemBarTCa B BuIe Temia. Brnaromaps
MHOTOCTaJUAHOCTH TJIHKOIX3a BREIIENIA0INNECT HeOoJbIIue
TOPOHH TeIlIa He YCIEeBalOT HarpeTh KJIETKY J0 OIacHOTO yPOB-
4. [IMKOIM3 TpOMCXOAUT B IUTONIA3ME KIETOK.

Y GonpIIMHECTBA PACTHTEIBHBIX KIETOK W HEKOTODBIX TPUGOB
STOPOM BTAIl 9HEPreTHIECKOT0 0OMeHa IPEeICTABIEH CTLUPINOBbIM
fpojceHueMm:

CH,,0,+ 2H,PO, + 2ATD —

126

— 2C,H,0H + 2CO, + 2AT® + 2H,0.

Hcxonubie IPOAYKTEI CIHPTOBOTO OPOXKEHUS Te 3Ke, YTO U Y
FUKONHK3a, HO B Pe3yJIbTaTe 00pa3yeTcs 9TUIOBLINA CIIMPT, yT-
JTeKUCJIBbIM I'a3, Bofa u aBe Mosekyasl AT®. EcTs Takue MHKPO-
OPTaHU3MBI, KOTOPEIE PA3JNAraioT INIIOKO3Y [0 AleTOHA, YKCYC-
H0# KUCJIOTBI ¥ APYTHX BEINECTB, HO B JIOOOM CIIydae «dHEpre-
THYEeCKas NPUOLLIL» KIETKH COCTABISAET ABe MOMEKYIsl AT,

TpeTuit aTam sHEPreTUYecKoro 06MeHa — NOJLHOE KucLopoo-
Hoe pacujenJgenue, UIA KaemouHoe OvixaHue. IIpu aToM Bele-
cTBa, 00pa3oBaBIIMecH HA BTOPOM ITale, PA3pyLIAIOTCA A0 KO-
HedHBIX IpoAyKToB — CO, m H,0. 3ToT sTan Mo:kHO mpejcra-
BUTH cebe B CIIeyIOmeM BHUIE:

2C,H,0, + 60, + 36H,PO, + 36 AIID —>
— 6CO, + 42H,0 + 36AT®.

Taxum o6pasom, OKHUCIEHHE JBYX MOJEKYJ TPeXYIIepOLHOM
HHCJIOTHI, 00pasoBaBIMUXCA IPHU (EPMEHTATHBHOM DpacIIlelie-
=nu rmoKo3sl 1o CO, m H,O, IpHBOAUT K BEIETEHNIIO 60IBIIOTO0
KOJINYECTBA SHEPI'HH, JOCTATOYHOTO AIs o0paszoBarus 36 moJre-
zyn AT®. KrerouHoe AbIXaHWE IPOUCXOINT HA KPUCTAX MUATO-
xouapuit. KoaddunuesT monessoro meiicTeus 3TOr0 mporecca
BBIIIE, YeM Yy I'JIMKOJIH3a, B COCTaBIIAeT NPUOIU3UTenbHO 55% .
B pesynpraTe mOTHOrO pacImenyieHus OLHOH MOJEKYJIIBI TIIIOKO-
3e1 0Opasyerca 38 Mmomexysr AT®.

[ oIy 9e A SHEPTHHA B KIE€TKAaX, KPOME TIIOK0S5I, MOT'Y'T
OBITH MCIOIB30BAHEI M JDYTHE BEIeCTBA: JTUMUALI, Genku. Ox-
HaKO BeJyIIas POJIb B 3HEPreTHIeCKOM O0MeHe y HOIBIIHHCTBA
OPTaHW3MOB NIPUHALJIEKUT caxapaM.
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AT®. Maxpospeuueckas céa3v. Henonnoe xucnopoonoe
(depmenmamuenoe pacujennenue znioxosvl. Lnukonus.
ITonnoe KucropodHoe pacuiennienue 270K03bl.
Knemounoe Ovtxanue.

1. B xakux xretkax AT® Gonsie Bcero?

2. Bo CKOJIBKO pas KJIeTOYHOE AbIXaHne 3h(eKTHE-
Hee TAMKO/IM3a B 3HEPreTHIecKoM miIane?

3. Kaxos KIIJI rmukonu3a? KIETOYHOTO ABIXaHUA?

2 2 ]_0 ITuTague KJIeTKU

1. Jias 9ero KIIETKA MOZKET HCIOJIB30BATH ITOTJIO-
maeMsie ex BemecTBa?
2. KakuvH CHOCO0AMH KIeTKAa MOMeT MUTAThCA?

Bce XuBBIE OPTAHU3MBL, O0ATAOITHE Ha 3eMile, MOXKHO IIOJ-
pasAenuTs Ha [Be IPYNILI B 3aBHCHMOCTH OT TOTO, KaKMIM obpa-
30M OHH TIOJIy4aioT HeOOXOAHMEIE HM OpPraHHUYeCKHe BelecTBa.

[epeasg rpynna — agmompo@sL, 9TO B IIEPEBOJE C I'PEIECHO-
o A3BIKA 03HA4YaeT «camomuTaromuecs». OHM cIOCOOHEI CaMo-
CTOATENLHO CO3LaBATL BCe HEOOXOOHMEBIE UM AJIA IOCTDOEHUA
KJIETOK H IPOILeCCOB YKHA3HEeAeATeIbHOCTH OPTaHMYeCKHe Belre-
CTBA 13 HEOPTaHWYECKHUX — BOJLI, YIVIEKHCJIOTO I'asa 1 APYTHX.
SHeprHIo AIf TAKUX CIOKHEIX IPEBPAIeHNN OHH MOTyIai0T JIH-
60 33 cueT COJTHEYHOTO CBeTa M Ha3hIBaITCa omompopani, Ja-
60 3a CueT SHEPTHU XMMWUYECKHX IPEBPAIeHN MUHEPaTbHBIX
COeMMHEHM U B 3TOM CIydae HashIBAIOTCH XeMOMpoPanu. Hom
doTorpodEbIe, ¥ XeMOTPO(HEIE OPTaHU3MBI HEe HYIXAAIOTCA B
MOCTYIUICHWY M3BHe oprannYecKux BemjecTs. K aprorpodam oT-
HOCHTCH BCE 3ejIeHBIe PACTEHMA U MHOTHE OaKTepHUH.

[IpUENUAIAATLHO HHOH CII0CO0 MOXYyIeHNA He00XOIUMEIX 0p-
raHMYeCKHX COeAUHEHNH y 2emepompogos. 'eTepoTpodE! He MO-
I'yT CAMOCTOSTENEEO CHHTE3NPOBATH TAKHe BellecTBa U3 Heop-
TaHAYECKHUX COeNMHEHMY M HYMKAAIOTCH B IIOCTOAHHOM ITOTJIO-
IMIeHWH TOTOBBEIX OPraHWYECKHX BeINeCTB H3BHE. 3aTeM OHHE
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«IIepecTPauBalT» TOJYUYEHHLIE W3BHE MOJIEKVJBI IS CBOMX
=2yx1. I'eTepoTpodHEEIe OPraEU3MEBI HAXOAATCA B IPAMOI 3aBH-
CHMOCTH OT TMPOAVKTOB (QOTOCHHTE32, IPOU3BOAUMEIX 3€JIEHBI-
wu pacreHnamMu. Hanpuwmep, nurascs xamycTod mam KapTode-
7eM, MBI IOTyYaeM BelllecTBa, CAHTE3HPOBAHHEIE B KJIETKAaX pac-
TEHHA 34 CYEeT 3JHEPruH COJHEYHOrO CBeTa. Heam Ke MEI
IATAeMCs MACOM JOMAIITHUX SKUBOTHEIX, TO HAZIO OOMHHUTE, YTO
3TH XUBOTHbBIE IIMTAIOTCSA PACTHTEIbHBIMHA KOPMAaMHK: TPABOH,
sepHOM u T. . Takum o6pa3oM, UX MSCO MOCTPOEHO M3 MOJIE-
KYJI, MOJYYEHHEIX ¢ PACTHTENBHON HHIeH.

K reTeporpodam orHOCATCS TPHUOEL, 3XUBOTHBIE I MHOTHE HaK-
repuu. HexoTophle KiIeTKM 3€7I€HOTO DACTEHHUS TAKIKe TeTepo-
TDOMHEL: KIeTKH KaMO0us, KOpHA. J[e/Io B TOM, UTO KJIETKH 3THX
ZacTell PaCTeHUs He CIOCOOHBI K (DOTOCHHTE3y M IIHTAIOTCH 34
“HeT OPTaHMYeCKHX BeIIeCTB, CHHTE3WPOBAHHBIX 3€JIeHBIMMU
ZACTAMHU DACTEeHHIA,

Aamompog"wlu. I'emepompogv.. Pomompodut.
Xemompogut.

o S ER I IR R R W S S S B RN N M M M e A E EN NN B BN S e e wm N NN N Em mm e e o E s

1. 3a cuer gero nonywaoT SHEPTUO ABTOTPOMHEI?

2. 3a cYeT Yero mONY4AlOT JHEPTHI0 TETEePOTPO-
bur?

3. Karue 9epTrI fes1atoT 9BTIeHY 3eJIeHYI0 IIOX0XKel
Ha XKHUBOTHOE W Ha pacTenue?

2 5 ]. 1 . @OTOCUHTE3 U XeMOCHHTES

1. B KaKHX YacTAX PacTeHHH OOBIYHO MPOHCXONUT
nponece ¢orocuaTesa?

2. Kakue OpraHH3MBI OTHOCATCA K XEMOCHHTETH-
ram?

3Hauenue orocunTesa. 3 npegsIAyIIero pasmeia OueBH -
=0, 9TO (DOTOCHHTE3 — OJMH H3 Ba)XHEHIIUX IIPOIECCOB, IPOMC-
ZOAAINUX B DPACTUTENIbHOM KJIETKE, — JIEFKHAT B OCHOBE BCel 3 HI3-
=1 Ha 3eMie.

3 A, A Kavencemii, 9 g1. 65



Jlro6asg KjIeTKa UCIOJb3YeT VHEUBEePCAIbHEIN HCTOUHUK 3HED-
run — AT®. AT® B pacTHTETRHEBIX KJIeTKax o0pasyeTcs Helo-
CpefCTBEHHO B Iporecce (DOTOCHETE3a, a APYTHE KIeTKH HaKall-
nuBaior AT®, pacienissa TPOAYKT TOTO e (DOTOCHHTEe3a — ca-
xapuael. C TOUKH 3peEUsA IPOAYKTHBHOCTH HET HUYEro, 4To OBl
MOTIJIO CDABHHUTLCS ¢ (hoTocuHTe30M. Ecau Bece cTajlennTedHbIe
3aBOJBI MHPA BBEITYCKAKT B roj okoxo 350 MIH T cTanu, a Bce
meMeHTHEIE 3aBoabl — 300 MaIH T mMeMeHTa, TO PACTEHH A SeMIIH
Bce BMecTe exeronHo npoussoaaT 130 000 v T caxapos! @o-
TOCHHTe3y MBI 00S3aHEI ¥ BCEMH 3HEPreTHUYeCKUMH pPecypcamu,
KOTOpBbIe MMEIOTCS B DacIOPsIXeHWH deJoBedecTBa. Belb u
yroJb, U HedTh, W TOp( — Bce 3TO IPAMO UJIW KOCBEHHO BO3-
HUKJO 32 cueT (QOTOCHHTE3a.

@OoTOCHHTe3 IIPOMCXOAHAT B KJIETKAaX 3eJeHBIX pacTeHHi,
B XJopomnacrax. IIpomecc (GoTocHHTe3a BEKJIIOUaeT B cebs aBe
mocJjenoBaTenbHbIe a3kl CBETOBYIO H TEMHOBYIO (puc. 82).

CseroBas (pasza orocuuTesa. KBaHT cBeTa, majarolluil Ha
JIVCT, IOTJIOmaeTCa MOJIeK Yok xaopoduina. B pesyaeTaTe 2TO-
ro MOJIEKyJa Ha O9eHb KOPOTKOe BpeMs IIePeXOJUT B BO30YK-
TeHHOEe COCTOSHHE: ONHUH U3 3JIEKTDOHOB MOJEKYJ/IBI XJI0POMHII-
n1a (e) monydaeT n3OBITOK HEPruH. Bo30y KIeHHBIN 3JeKTPOH
IepeMeIIaeTcs IO IENH CI0XKHEBIX OPTaHUYeCKHX COeNWHEHUN,
Tepsad SHePTHI0, KOTopas pacxoxyercs Ha cuHTe3 AT® us AIID
u (pochara. ITOT mMpomecc O4eHb 3PHEeKTHBEH, U B XJTOPOILIACTE
obpasyerca AT® npubdnausurenssEo B 30 pas 6osbie, 4eM B MHU-
TOXOHJPUSX TeX e pacreHmi. IloTepsaB u30BITOK SHEPTHUH,
5JIEKTPOH BO3BpPAMaeTcsa K MOJIEKyJiIe XJI0po(uia, KoTopas Te-
Ieps cmoco0Ha 3aXBaTHTh HOBBIM KBaHT CBETA.

Tax KaK OINMCEIBAEMEIE DEAKINH IIPOUCXOIAT B BOAHBIX pac-
TBOpax, TO 3HAUUTEJbHAA 9aCTh BO30Y K /IeHHBIX 3JICKTPOHOB 3a-
xBaThIBaeTcA npoAaykramu pucconuanuu H,O — womamm H'.
HoH Bomopoza moaydaeT W30BITOK 3HEPIHH W CBSA3BIBAETCA CO
CIIeIAaFHEIMU MOJIeKyIaMu-nepeHocunkamu. OcBobo uBIIHE-
ca nousl runpoxcunra OH™ BzamMogeHCTBYIOT APYT C APYIOM, B
pesyabTaTe 4ero o6pasyrorcs BoJa H MOJIEKYIADHEIN KUCIOPOA:

40H — 2H,0 + O,

B sToM ciayuae K MOJEKyJe XI0pPO(HIIa BO3BpalllaeTcs
BJIEeKTPOH THADOKCHIIA.

IIpomecc pasmoKeHrs BOJEI IO AefcTBHEeM 9HePIuH COTHEeT -
HOT'O CBETA IOJIYYHWJI HasBauue pomoausa. Takum odpasom, Kuc-
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70POJ, KOTOPEIH BEIEIAETCA B IIpomecce (DOTOCHHETE3a B ATMOC-
Depy, obpasyerca B pesyabTare oTONH3A.

Ha arom cBeroBas (asa sakaHUYMBaeTCHA, U HaTbHEHIITE IPO-
Tecchl POTOCHHTE3a MOTYT HATH 1 63 COTHEYHOTO OCBEIEeHNA.

Bo epemsa ceemosoii gasvl obpasyomes 6ozamuie oHepzuell
MONEKYNbL U UOHBL 8000poda, Heobx00umbLle 0L MeMH080l (a-
36l (homocuHmesa.

TemuoBas aza rTaxxe mporekraer B miactunax. B mpomecce
DeaKnui 9TOH (hashl IPOUCXOIMT 3aXBAT CHENWANBHBEIM Belme-
“TBOM MOJIeKYJI yraexucioro rasa (CO,) us seentreit cpenst. ITy-
TEM LeJIOTO pARa IOCTIef0BaTeNbHEIX OHOXUMUYECKHX IpeBpa-
[IeHUH W3 YIVIEKHCIIOTO T'a3a U BOAODPO/A 06Da3yeTcs mIeCTUyT-

A B

Nuet Xnoponnact Xnopodwunn

C rpaHamm B rpaHe

3 ot 9 Cretosan ¢asa

ci f»j’ ‘+-p~P —@ -pP-p-pP

+
== HOH

-1
N

40H —= 2H,0 + O, + 4e~

Pue. 32. CXeMa CTpOEHHSA ITHCTA B (DOTOCHHTES
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JIepOoAHBIA caxap — TJII0K03a W BOCIPOMU3BOJUTCS BEIIECTBO,
cnocobHOe cEOBa 3axBareBaTh CO,.

B nporecce TeMHEOBOH a3kl MOTJIOIIAETCH YITIEKUCIBIN Ias i
CHHTe3HpyeTCcs TIII0K03a. Peaknuu TeMHOBOH (hasbl obecIiedn-
BAIOTCH SHEpPruel, 3amaceHHoil BO BpeMs CBETOBOH (hasml.

@oTOCHHTE3 0YeHb MPOIVKTHABEH, HO XJIOPOILIACTEL JILCTA 34a-
XBATHIBAIOT [JIA YUACTHS B 9TOM IIpoliecce Bcero 1 KBaHT CBeTa
u3 10 000. Tem He MeHee 9TOT0 JOCTATOYHO [IJIA TOT'Q, ITOOEI 3e-
JleHOe pacTeH’e MOTJIO CHHTEe3HPOBAaTh 1 T IVIFOK03EL B Uac ¢ IO-
BEDXHOCTH JHCTHEB ILTOmanbo 1 m2,

XemocuHTe3. MHOTHe BHALI DAKTEPHH, CIIOCOOHBIE CHUHTE3H-
pOBaThL HEOOXOUMbIE UM OPTaHNYECKUe COeJUHEeHUs U3 Heopra-
HAYECKHUX 34 CUeT SHEePruu XWMHUUYECKHUX DeaKOuil OKUCJIeHUd,
TIPOUCXONAIINX B KJIETKe, OTHOCATCA K XeMoTpodaMm. 3aXBaThI-
BaeMble OaxTeprell BellecTBa OKMCJISOTCH, a o0pasyroimascsa
DHEPIUA HUCIOJLE3YeTCH Ha CHHTEe3 CI0XKHEIX OPTAaHHYECKHUX MO-
nexysn us CO, u H,O. TOT Ipouecc HOCUT HasBaHUE XeMOCURME-
3a.

BaxHeHmy0 TPYIOINY XEMOCHHTE3WDVIOMHUX OpPraHu3MOB
OpPEeACTaBAAIT coboit Humpuuyupynowue 6axmepuu. Uccre-
nya ux, C. H. Busorpagckuit B 1887 r. OTKPEBLI IIpoIecc XeMo-
CHHTEes3a.

9tu 6akTepum, o6uTas B MOYBe, OKHCIAIT aMMUakK, o0pa-
3VIOIUHACH IIPW THHEHWN OPTaHWYECKUX OCTATKOB, HO a30THC-
TOH KHCIOTHI:

2NH, + 30, = 2HNO, + 2H,0 + 653,5 x][.

3aTeM OaKTEepHH APYTUX BUOB 3TOH IPYIIEI OKHCIAIOT a30-
THCTYIO KHCJIOTY IO A30THOM:

2HNO, + 0, = 2HNO, + 151,1 ][

BzammogelicTBY A ¢ MAHEPAIhHBIME BENIIECTBAMHE IIOYBEI, 430-
THCTAA ¥ a30THAH KHCIOTHI 00pas3yIoT COJIH, KOTOPEIE SBIAIOTCH
BaKHEUINTUMY KOMIOHEHTAMH MHHEDATEHOTO MUTAHW S BEICIIHX
pacTeHuit.

Ilox medicTBHeM APYTru“X BUAOB 0aKTepHii B IIOYBE IPOUCXO-
IuT obpasoBanue (hocdaToB, TaKyKe MCHOJb3YEMBIX BBICIIAMHA
PAcTeHUAMHA.

HUrakr, xemMoTpodsl, KaK U BCE aBTOTPO(MHEBIE OPTaHU3MEI, Ca-
MOCTOATEIBHO CHHTE3UDYIOT Heo0X0oOMWMEIE OpraHuuecKre Be-
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mecTBa. OT GoTOTPOMHEIX 3€IeHBIX PACTEHUH UX OTIINYAET IO0J-
Has He3aBHCHMOCTBL OT COJHEYHOI'O CBETA KaK MCTOYHWKA JHED-

Ceemoeasn gasa ¢pomocunmesa.
Temnosasa gasa ¢gomocunmesa. Pomonus 60dut.
Xemocunmes. Xemompodguot.
Humpuguyupyrowue daxmepuu.
Cepobaxmepuu.

1. CKOIBKO IIIIOKO3bI, CHHTE3UPYEMOI B mpomec-
ce (hoTocHHTe3a, IPHXOANTCA HA KaXIOr0 M3
4 mpn KuTenel 3eMJIH B roa?

2. Orryzna GepeTcs KUCIO0POX, BHIAENAEMEIN B IPO-
necce porocuHTE3a?

3. B uem cMmBbIcH cBeTOBOIH haskl orocuaTEza? TeM-
HOBOH (pasnr?

4. TloueMy AJA BLICIIUX DACTEHHWH HEOGXOZHMO
TIPHCYTCTBHE B NOYBE XEMOCHHTE3UDVIOIIHX DaK-
Tepui?

2. b2 I'eTepoTpodrl

1. Kakne opraEuamsr Ha 3eMie MUTAIOTCA TeTepo-
TpodHO?

2. Kakue nurarensHBIE BelIECTBA HEOOXOIUMBI
KHUBOTHEIM? PACTeHHAM?

Kar BBI y)xe 3HaeTe, reTepoTpodHBIE KJIETKH U OpPraHH3-
MBIl HYJKJAIOTCA B IOCTYILIEHWHW W3BHE TOTOBLIX OpraHWYec-
XHUX BeIlleCTB: AMMHOKHCJIOT, CaXapOB, JUIHALOB, BHTAMUHOB.
B 3aBHCHMOCTH OT TOI'0, OTKYZa IeTepoTPO(MHBIE OPTaHU3MEBI
TONy4aloT NHTATEeJIbHBIE BEIeCTBa, WX MNEIAT HA IPYIIIHL.
Canpogumbl THTAIOTCA MEDTBEIMU OPraHUUECKUMHY OCTATKAMU;
X HUM OTHOCATCA DaKTepWy rHMEeHHUSA, MHOrue rpubsl. ITapasu-
mbl CYIIECTBYIOT TOJBKO HA SKWBBIX OPraHW3MaX, HAHOCH UM
Bpex; 9TO, HampuMmep, 00Je3HETBOPHBIE GaKTEpUU, TPHUOBI —
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apasuThl PACTEHNI, *XWUBOTHBIX W UejoBeKa. TpeTkda rpymnma
rereporpodos — zozosou. I'ono3oliEoe IHTaHUE BKJIIOYAET
TPHU 3Tama: HoeJaHne, IEPEBaDUBAHNE U BCACEIBAHNUE IePeBaAPEH-
HBIX BemlecTB. O4eBUAHO, YTO IOJIO30MHOe DIHTAHHE Ualle Ha-
OaII0gaeTcs Y MEOTOKJIETOYHBIX JKHUBOTHLIX, HMEIOIUX IHUIeBa-
PHTEJIBHYI0 CcHCTeMYy. ['0J030HHO HOHTAKINHUXCA HHBOTHBIX
MOKHO TIOJpPa3feluTh Ha ILIOTOSTHBIX, DAaCTUTENbHOAIHBIX
¥ BCEATHBIX.

Canpogumust. Ilapasumut.
I'onoszoilinoe numanue.

1. B uem paznngne MeRAY canpo@uTaMu ¥ Iapasu-
TaMu?

2. Momxer 1 GaKTepPHs DATATHECSH TOJIO30UHEIM IIY-
TeM?

2 . ]. 3 . CuHTE3 0EJIKOB B KJIETKE

1. U3 gero cocroart Geaxu?
2. Yto Takoe aMHHOKHCIOTA?

BaHeRmuM IPOIMEeCCOM ACCUMHIANNH B KJIETKE SBIAETCH
cHHTe3 Ipucymux e Geaxos. Kaskgas KIeTKA CONEDIKUT THI-
caun 0eIK0OB, B TOM YHCJIe W IPUCVIIHX TOJBKO JaHHOMY BHIY
gaeTox. Tax Kak B IpoIecce XKU3HEEATEIEHOCTH Bce DeIKu pa-
HO WM HO3JHO pPaspymmalTcd, KIETKA JOJIKHA HEeIDepHIBHO
CAHTEe3UPOBATH OEJIKH /I BOCCTAHOBJIEHHUS CBOUX MeMOpaH, op-
TaHoOuIOB U T. I. KpoMe TOro, MHOTHE KJIETKHU «H3TOTOBIAIT»
OesIKH [ HYJKI BCETO OPraHn3Ma, HATPUMED KJETKH }eje3
BHYTDEHHEH CeKpeIlny, BLIJIeNAINNe B KPOBE OEIKOBEIE TOD-
MOHBI. B TaKHX KJjIleTKaxX cHHTe3 0elKa uaeT 0CODeHHO MHTEH-
CHUBHO.

Cunres Genxa TpedyeT DONBINUX 3aTpaT 3Hepruu. Mcrousn-
KOM 3TOM 5HEPIHH, KaK ¥ [JJis BCeX KJIETOUYHBIX MPOIECCOB, AB-
ndgerca ATD,

70




Mroroobpasue QyHKIuil GelIKOB OnpelenseTcs WX IepPBAd-
HOM CTPYKTYPOIi, T. €. OCIe0BATEILHOCTHIO AMIHOKUCIOT B X
monexyse. B cBoo odepenr HaciaexcTBeHHAsS HHGMOPMAIZS O
IEPBUYHON CTPYKTYpe Oellka 3akiIouYeHa B HOCIELOBATENILHOC-
TH HyKJIeoTHA0B B MoJaexkyre [IHK. Yuactrox [THK, B KoTopom
CONEPIKUTCH MHPOPMAIIHA O IEPBAYHON CTPYKTYPE OZHOTO 6Geji-
Xa, HasbIiBaeTcsA zeHoM. B ogHOIT XpomocoMe HaxoguTCes uedOp-
Malnusa O CTPYKTYDE MHOTHX COTEH 0eJIKOB.

Tl'enmernuecknin kox. Kaxmoit amuuoKuCIoTe Geka B JTHE
COOTBETCTBYET IIOCIEA0BATEILHOCTS W3 TPEX DACIOI0MKEHHBIX
ApYT 3a ApyroM HYKJIEOTHA0B — mpunJaem. K sacrosmemy Bpe-
MeHH COCTaBJIeHa KapTa ZeHemuiecKozo Koda, T. e. U3BeCTHO,
KaKye TPHIIETHEIE coYeTanuA HykJIeoTH0B [ITHK cooTseTcTBy-
0T TOW WK HHOH u3 20 aMHHEOKHCIIOT, BXOAAINUX B COCTAB HeJ-
%08 (puc. 33). Kax u3sBecrHo, B cocras [IHK MoryT BX0quTh ue-

AmuHokucnoTa Kogouvpyolime TpunneTs
(koooHsI)
AnaHuH ruy rub roa rur
AprHuH LY LIFLL LIFA LT AFA AT
AcnaparuH AAY AALL
AcnaparuHosas
kMcnoTa TAY ALl
Banwx [YY YL TYA TYT
FMeTuamH LIAY LIALL
FnumH my T ITATTT
nyTamusg LIAA LIAT
FnytamuHoBaq
KMcnora FAA TAT
Waonenumx AYY AYLL AYA
TenumH LYY LIYLL LIYA LIYT YYA VYT
JlnanH AAA AAT
MeTnoHuH AVl
MponuH LILLY LILILL LA LU
CepuH YUY YLLL YUA  YLF ACY ATL,
Tuposux YAY YALL
TpeoHuH ALLY ALILL ALLA ALIT
TpunTogpax YIr
Mexunanaduq YVYY Yyl
Puc. 33. Lnctenn YIY VIL
Tabmuma Biiai
TCHETITHECKOTO npenuHatms YAA VAT YTA
roma
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TLIPE A30THCTEIX OCHOBaEuA: aneruH (A), ryasuH (I'), Tumus (T)
u nuto3uH (II). Ynco couetaruii us 4 mo 3 cocrasnserT: 43 = 64,
T. €. MOJKHO 3aK0IUPOBATE 64 pasIMUHBEIX aMAHOKHCIOTEI, TOT-
Ia Kak xomupyerca Toasko 20 ammueorkmenor. OKasanock, 4To
MHOTMM aMUHOKHCJIOTAM COOTBETCTBYET He OLWH, & HECKOJIBKO
Pa3INUHBEIX TPHUILIETOB — K0JoH08. Ilpenmonaraercs, 4To Ta-
KOe CBOMCTBO IeHEeTHYECKOT0 KOJa MOBRIITIAeT HATEeKHOCTh Xpa-
HEHUS W Iepefadd TeHeTHYEeCKON HHMOOPMAaIW{ IPH AeJeHUU
KJIeTOK. Hampumep, aMUHOKHCIOTE AJAHWHY COOTBETCTBYIOT
4 gomoma: IIT'A, III'T, IIT'T, IIT'TI, u mosmy4aeTcsa, 9TO CAyIaAH-
Hasd oImuOKa B TPETBEM HYKJEOTHJAE He MOKEeT OTPA3UThCH Ha
CTPYKType 0eIKa — Bce PaBHO 3T0 OyaeT KOJOH ajlaHuHA.

Tax kax B Moaeryiae [[HK comepsxaTcs COTHH TeHOB, TO B €6
cocTas 00A3aTeILHO BXONAT TPHILIETEI, ABIAIMIHECT «3HAKA-
MU IpEeNWHAHWA» W 0003HAYAIONHE HAYAJIO U KOHEI TOT'0 HJIH
HHOTO I'eHa.

OueHBb Ba’KHOE CBOWCTBO T€HETHYECKOTO KOJa — Cneyudui-
HOCMb, T. €. OJUH TPHUILIET Bcerna 0003HAYAET TONBKO OJHY-
eIUHCTBEHHYK) AMWHOKUCIIOTY. ['eHeTHUECKHUN KOX YHUBEPCA-
JE€H IJIS BCeX JKMBEIX OPTaHW3MOB OT OAKTEDHI JO YeJOBeKa.

Tparsckpumuusa. Hocurenem Bce#d reHeTUUecKoi uuboOpMa-
nun apagercs [THK, pacmomosxernsas B aape kiaeTku. Cam ke
cuHTe3 OelKa IPOMCXOLHT B IATOIIA3ME KJIETKH, Ha puboco-
Mmax. V3 Agpa B MATOILIA3MYy HHGOPMALHS O CTPYKType Oesrka
mocrymaeT B Bune uudopmanuonHoit PHEK (m-PHE). Ilna Toro
urober cuHaTesupoBaTsk u-PHK, yuacror [ITHK «pasmaTnviBaer-
ca», JECITHPATU3YETCH, 8 3aTeM 0 IPUHIUNY KOMILTeMeHTap-
HoCTH Ha oxHOU u3 nenouek [JHK ¢ moMoiisio GepMeHTOB CUH-
TesupyoTced Moaekyiasl PHE (puc. 34). 3T0 IPDOUCXOOUAT CIIe-
OIyiomuM 00pasoM: IPOTHB, HAIPHMED, I'VAHWHA MOJEKYJIBI
IIHK cramosuTcs nuto3wH Mosekyiasl PHK, mpoTuB ageHEnHA
mosterynbl [JTHK — ypanun PHE (scnomauTe, uto B PHE B HYK-
JIEOTHIBLI BMECTO THMHHA BKJOYEH YDAIHJI), HATPOTHB THMHUHA
IOHK — amesma PHE u manporus nurosusa [JTHK — ryanmr
PHEK. Taxum o6pasom, dopmupyerca memouxa u-PHEK, npen-
cTaBJAIas co00i TOYHYI Komuio BTopoi menu ITHK (Tois-
KO THMHWH 3aMeHeH Ha ypamuia). Takum oOGpasom, umHbOpPMA-
IUA 0 HOCIeZ0BATENIBEHOCTH HYKJIEOTHIOB KaKoro-inubo reHa
IOHK «mepenuchkiBaeTcsa» B HOCIEIOBATEIBHOCTE HYKJIEOTHOB
u-PHK. BroT mpomecc TONYYWJ Ha3BaHUE MPAHCKPUNUUU.
Y mporkapuoTr cuHTe3upoBaHHBIe Moaekynel U-PHK cpaay xe
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= CuHTE3MpoBaHHas
ueno4ka u-PHK

U,_'

y_

y_.

OHK PHK-nonumepasa

Hanpaenenue
OBWKEeHUS

Pue. 34. Cxema deplca

o0pasoBaHud
“HOOPMAIIHNOH- 2
=o#i PHK 1o

waTpune THE
(TDAHCKDHII-

ousf)

MOTYT B3aHMOIeHCTBOBATE C pubOOCOMAMI, ¥ HAYHHAETCH CHH-
Tes Genka. ¥ sykapuor u-PHK BzanMomeHACTBYeT B ALpe CO CIIe-
OHAaJbHBEIME OeIKaMHu H IepPeHOCHTCS Yepes ANepHYI0 000J09KY
3 IATOILIA3MY.

B nuromnazme o6a3aTeIbHO T0MKeH OBITE HAOOD aMUHOKHC-
70T, HeOOXOOMMBIX A4 CHHTe3a Oelxa. OTH aMUHOKHCIOTHL 00-
Das3yIOTCA B Pe3yIbTATE PACIIel/IeHWsa THINEeBBIX OenxoB. Kpo-
M€ TOTO, Ta WM WHAS aMAHOKHCJIOTA MOYKET MOMACTE K MECTY
HEIIOCPeACTBEHHOTO CHHTe3a 0enka, T. €. B pub0COMY, TOJBKO
IPUKPENUBIINCE K CHeNuansHoi Tpancnoptaoy PHE (T-PHE).

Tparscnoptasie PHEK. [ mepeHOCa KA IOI'0 BHA AMUHO-
xucaIOT B pubocomel HykeH ornensHsld sun T-PHE. Tax xax
B cocTaB 0eskoB BXOAAT okKoJio 20 aMUHOKUCIOT, CYIIECTBY-
erT cToabko ke BumnoB T-PHK. Ctpoernme Bcex T-PHEK cxonmsO
(puc. 85). X MoIeKyasl 00pasyioT cBoeoOpasHble CTPYKTYPHL,
HanoMuHaIImue mo opme aucT KieBepa. Buner T-PHK obasa-
TEeJBHO Pas3IHYalTCs II0 TPHILIETY HYKJIEOTHAOB, PACIIOI0MKEH-
HOMY <«Ha BEpPXYIIKe». JTOT TPHILJIET, MOJYUYHWBIIHI HazBaHHe
aHMuUKOJOH, TI0 TEHETHYECKOMY KOJIY COOTBETCTBYET TOH aMIU-
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HOKHCJIOTEe, KOTOPYI0 IPeACTOMT IepeHocuTh aroit T-PHE.
K «gepemky nImcTa» COeIHANLHEIN GepPMEHT OpUKPeILIsaeT 06s-
3aTeJILHO TY aMUHOKHCIOTY, KOTODasA KOJMUPYETCH TPHUIIIETOM,
KOMILIEMEHTADHLIM aHTHKOLOHY.

Tpamcnauus. B muTomiasmMe ODPOHCXOAHT MOCHAEAHWUH 3TAIl
cunTesa benka — mpancaayus. Ha Tot xouer u-PHEK, ¢ xoro-
POro HY'XKHO HadaTh CHETe3 Oeika, HaHH3LIBaeTcs pubocoma
(puc. 36). Pubocoma mepemernaeTrcs mo moneryie u-PHEK mpe-
DBIBUCTO, «CKAYKaMW», 38[€D/KUBASACH, HA KaXKJIOM TPHUILJIETE
npubaunanrensuo 0,2 ¢. 3a aTo mrEoBeHne ogHa T-PHE 13 MHO-
THX CIIOCO0HA «0I03HATE» CBONM aHTHKOIOHOM TPHILIET, Ha KO-

Puc. 35. Cxema
CTDOEHHA OJHOH
M3 MOJEKYI
TPaHCIOOPTHOR
PHEK: A,B,B, T" —
VIaCTKH
KOMILJIIEMEHTAPHOTO
COENUHEHHNHA,

I — ygacTox
COETMHEHNA

¢ AMHHOKHCIOTOH,
E — aBTHKOIOH

A

Y4acToK BhIMONHEHUSA Y4acToK nony4eHna
npukKasa i KOMaHOk!l

Paztblie T-PHK
CO CBOMMM
aMUHOKWCIOTamu

Puc. 36. Cxema cunaTe3a Oeika B pudocoMe (TPAHCIAILNA)
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Genkoeble
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3Hak
npenuHaxsma O

Pue, 37. Cxenma 3
cHHTe3a bemxa
Ha TOJUCOME

Benok

TOPOM HaXonuTca pubocoma. Y eciii aHTHKOIOH KOMIIJIEMEHTA-
DeH sTomy TpuiLleTy u-PHE, aMuHOKHCIOTa OTCOETHHAETCS OT
«deperIKa JIUCTa» ¥ NPHCOeNUHACTCA NeNTHIHON CBA35I0 K pac-
Tymie# GenkoBoit memouke (puc. 37). B aToT MomeHT pubocoma
casuraerca mo u-PHK mHa crepyroomuil Tpunier, KOQUPYOIIUAHT
O9YepeNHYI0 AMUHOKHUCIOTY CHETE3MPYEMOro DelIka, a ouepefHA A
1-PHK «mogrocHT» HEOOXOAMMYI0 aMUHOKHCIOTY, HAapally-
BAIOINYIO PACTYIIYIO HEOYKy OesKa. 9Ta OImepamis IOBTOPAET-
CA CTOJNBKO Das, CKOJbKO aMHHOKHUCIOT NOJKEH COZepIKATh
«cTpoamuiica» 6enok. Korxa sxe B puGocoMe OKa3LIBAETCH OUH
13 TPUILIETOB, ABIAIOMINNACS «CTOI-CHTHAJIOM» MEMIy MeHaMu,
To HU ofHa T-PHK K TakoMy TpUILieTy mpucoeIHHEUTHECA He MO-
HeT, TaK KaK aHTHKOAO0HOB K HuM y T-PHK =e 6riBaer. B stoT
MOMEHT cuHTe3 OeJIka 3aKaHuYNBaeTCH. Bce onmceIBaeMEBIe Deak-
OHUH IPOUCXOLAT 3a 0YeHb MaJeHbKHe IPOMEXKYTKH BpeMeHH.
TToncunTano, UTO Ha CHHTES JOBOJBHO KDPYIIHOR MOJIEKYJIE GeI-
Ka YXOIHUT BCEro OKOJIO IBYX MUHYT.

Knerre meobxonmnma He ogHa, 8 MHOTO MOJIEKYJI KA 100 6eJ-
ra. ITosTomy Kak ToMbKO pubocoMa, IepBOH HAYABIIAS CHHTE3
denxa na u-PHK, npoxgsureTcs Bepen, sa Helt Ha Ty xe u-PHK
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HaHW3BIBAETCA BTOpas pubocoMa, CHHTe3UDVIONIAA TOT Ke Oe-
Jnok. 3arem Ha n-PHK nmociiezoBaTe1bHO HAaHWU3BIBAKOTCHA TPEThS,
geTBepTaa pubocoMbl U T. A. Bece puboCOMEBI, CHHTE3UPYIOUIHE
OIMH U TOT »Ke Oellok, 3axonupoBaEHEl B nagHoi u-PHE, =Ha-
3BIBAIOTCA noaucomoii. Korga cuaTes 6esika OKOHYIeH, pubocoMa
MozeT HauiTu npyryio u-PHE n HauaTs CHHTE3HPOBATEL TOT 0e-
JIOK, CTDYKTYDPa KOTODPOTO 3aKOIHPOBaHA B HOBoH u-PHE.

Taxwum 06pasoM, TPAHCIAMUA — 3TO IEePEeBOJ] II0CIe JOBATEb-
HOCTH HYKJEOTHIOB MoJeKyabl u-PHKE B mociiegoBaTelIbHOCTD
aMHHOKHCIIOT CHHTe3upyeMoro Oerka.

IlogcumTano, uTo Bce GEIKM OpPraHWM3MA MJIEKOIIHTAIOIIEro
MOTyT OBITH 3aKOAMPOBAHEI BCET0 AByMA nponesTamu [THK, co-
JepaKaImuMUCH B €0 KJIeTKaxX. A IJIg Jero ke HYKHBI OCTaJIb-
uele 98% [HK? OraseiBaeTcd, Ka’kIblii Te€H YCTPOEH Iopasfo
CIOXHee, UeM CUNTANW DAHBIIE, U COLEPIKHUT HE TOILKO TOT
Y9aCTOK, B KOTODOM 3aKOIUPOBAHA CTPYKTYPA KaKoro-aubo 6em-
Ka, HO U CIelHalbHBIE YIACTKH, CIOCODHBIE «BKIYATEL» WA
«BBIKJIIOYATE» PaboTy KakIoro reEa. BoT mouemMy Bce KJIETKH,
HallpUMep YeJ0BEYEeCKOT0 OPraHEW3Ma, HMEIOIIne OTWHAKOBRIN
Hab0p XPOMOCOM, CIIOCOOHBI CHHTE3HPOBATEL DA3IHYHBIE OIKHA:
B OIHUX KJETKaX CHHTe3 0eIKOB HIEeT C IOMOIIEI0 OJHUX I'eHOB,
a B IPYI'HX — 3aIelCTBOBAHEI COBCEM WHEIE TeHEl. UTax, 8 kax:-
0ol KaemKe peanusyemcs MOJAbKO YACMb ZEHEMUYECKOIl UH-
popmayuu, codeprcaueiics 6 ee zeHax.

Cunres 6enka TpebyeT yuacTua GOJIBIIOrO YKcia (JepMeHTOE.
W nna xaskgo# OTAeNBHON peaKIuu OeTKOBOT0 CHHTE3a Tpeby-
JOTCH CIeIIHAIH3UPOBaHHEIE EeDMEHTEI.

I'en. 'enemuueckuil kod. Tpunnem.
Koodon. Tpauckpunyus. AHmuxo0dox.
Tpancnayusa. Ilonucoma.

1. Yro Takoe TpaECKpHOTHA?
2. Yro Tarkoe TPAHCIALAA?
3. Tne npouCcXOAAT TPAHCKDHUIIIIUSA ¥ TPAHCIALAL?

4. Yto Taroe mommcoMa?

5. IlouemMy B Pa3IUYHEIX KIeTKAX KaKOro-IH00 op-
TaEN3Ma «paboTaeT» TOMLKO 9aCTh 'eHOB?

6. Moxer 11 cyIecTBOBATE KJIETKA, He cIocobHas
K CaMOCTOATEIbHOMY CHHTE3Y BelIecTs?
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yis i Henerne KaeTku. Mutos

1. B KaKHX 9acTAIX PacTeHHA KISeTKH JeaaTcd HaH-
Oomee gacto?
2. Kar pasmHo:Kaerca ameta?

PasMHOMKEeHVEe — 0JHO 13 BaXXHEUITNX CBOUCTB KHUBLIX Opra-
=u3MoB. K pasMHOKEHUIO CIIOCOGHEI BCe YKABEIE OPraHu3Mbl 0e3
ucraUYeHuda. TOIBKO pasMHOKEHHE, T. €. BOCIIPOU3BeqeHNe ce-
be moJoOHEIX, ITO3BOIAET COXPAHATHECA BCEM BUaam OaKTepumii,
rpubOB, PAaCTEHEWH, KHBOTHEIX.

Cooco6sl pasMHOXXEHUSA Y DPA3TWIHBIX OPraHM3MOB MOI'YT
CHJIBHO OTJIWYATHCA APYT OT ADPYyra, HO B OCHOBe JI0OOOro BHIA
Pa3MHOMKEHHUS JIEHKUT AeleHNe KIEeTOK.

Henenve KJIeTOK, BOPOYEM, IIPOUCXOJHUT HE TOJLKO IPUA Pas-
MHOXEHHY OPTaHU3MOE, KaK, HAIDUMED, V OJHOKJIETOUYHBIX CV-
IIeCcTB — IpocTedmux u OakTepuii. PasBUTHe MHOTOKJIETOYHOTO
OpraHu3Ma W3 OJHONH-eIWHCTBEHHOH KIIETKM BKJIKUYAET B ceds
MUJLIHAPAEI AeJIEHHH KJIeTOK. KpoMe TOro, IPOoaoIKHTEeILEHOCTD
HU3HH MHOTOKJIETOYHOTO OPTaHU3Ma MPERBIMIAET BPeMs JKU3HU
DOJBIIWHCTBA COCTABISIONINX €r0 KJIeTOK. [109TOMY IIOYTH BCe
KJIETKHA MHOTOKJIETOYHBIX OPTAHWU3MOB HOJIKHEI JeJIUTLCH, UTO-
OBl 3aMeHATH TOTUbA0IIHe KIeTKH. NHTEeHCHUBHOE fejieHne Kile-
TOK HeoOXOAWMO ¥ IPY PAaHEHUSX OPTaHW3Ma, KOT/a HYKHO BOC-
CTAHOBUTH IIOBPEXKIEHHEIE OPTaHbl ¥ TKaHH.

OcHOBHEIM c1OCcO0OM JeIeHH A KIeTKH aBageTca mumos. Mu-
TO3 BKJIKYAET B celd Pl Mocae0BATENBHEIX (a3, B peay ILTaTe
KOTOPBIX CHAYAJA DA3MeNAeTCH AP0, & 3aTEM IPOUCXOMUT Je-
JIeHWe OUTOILIa3Mbl. B pe3ynsTare moaydamoTesa gBe abCoJII0THO
OZVHAKOBBIE KIETKH ¢ HA00PAMHE XPOMOCOM, HIEHTHYHBIMHY Ha-
00pPY DOUTENBCKOM KJIETKH. 110CIeI0BaTeILHOCTE BCeX IporIec-
COB, TPOUCXOAAIIAX B KJIETKE C MOMEHTA €€ BO3HUKHOBEHUS
B pe3yJabTaTe MHUTO03a [0 CJIENVIONIETO nejeHud WIKn rubeimn,
Ha3bIBAETCS HUSHEHHbIM UUKJIOM KJAemkKu. JacTh KU3HEHHO-
TO IUKJIA KJIETKH OT ee BOSEHKHOBEHHAA U 10 HAYaJa caeAyIoe-
TO JleleHWA HA3bIBaeTcA urHmep@asoi. Umenuo B uHTep(hAasy
TIPOUCXONUT IIOATOTOBKA K MEJeHU0. BajKHEHIITAM IPOIECCOM
upu 3ToM ABiIAeTcA yaBoenue [THEK, mocae KOTOporo Kakias
XpOMOCOMa COCTOHUT U3 JBYX HUAEHTHYHBIX IIOJIOBHHOK — XPO-
mamuo.
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Ynsoerue [ITHK nonyuuno sHazpasue pedynaukayuu. Ilipu pe-
IVIINKAOUHA BOOOPOOHEIE CBABH MEXXIY KOMILIEMEHTADHBIMHA
430TUCTHEIMK OCHOBAHHAMHK AJeHWHOM — THMHHOM H T'yaHH-
HOM — IIUTO3WHOM DA3DHIBAIOTCH CIIENUAIBHBIM (DEePMEHTOM
(pme. 38). Hurh, cocraBasiomue geonnyio crupaas [THE, pac-
XOOATCA, U K KaXXIOMY HYKJIEOTHOY 00eMX HUTEH IIoCIeIoBa-
TEJIBHO IOACTPauBalOTCA KOMILIeMeHTapHbIE HYKIeOTUARI. [1o-
cTpamBaOIOuecs HyKJIEOTHAE! coequHAIOTCA B ABe AuTH [THK,
Kaykaasd M3 KOTOPBIX IPEeCTaBIAeT KOIHI Das0IIeIInXCAa HA-
reit THK. Takum o6pa3oM, B pe3yiIbTaTe PeAVILINKAIIAH BO3SHA-
KaioT ABe OOJWHAKOBBIEe ABoiHEIe cnupanu [ITHK, cocroalme us
HHUTH «MATEePHHCKOI» MOJIEKVJIBEl I BHOBL CHHTE3NDYEMOH HIH-
Tu. B mpoitecce yaoerna IHK yuacTByeT MHOTO (pepMEHTOB.
W rax Ha m1000i CHHTE3 B KIETKE, HA DENVILIHKAIIUIO 3aTPaTH-
BaeTcd sHeprua ATO.

Kpome pegynaurkanum [[HK B umaTephase yBeInuuBaeTCH
YHCJI0O MHOTHX OPTaHOU/IOB, HAIPUMED MAETOXOHIPHH, TPONCX0-
mut sanacasue AT® Asa IPOIEcCOB IOCAEAYIOIIEro JeIeHns ’
YIBOEHHE YHCJIa HeHTDPHOJIeH.

ITpomecc METOTHYIECKOTO AENEHWS HaUYWHAETCA C Npo@asbl
(puc. 39). Anpo HECKOIBKO YBEIUUUBAETCA B 00BEME, XPOMOCO-
MBI HAYWHAIOT CKPYYABATECH (CIHPaln30BaThECH), W TeIeph OHH
BUAHEBI IOJ MUKPOCKOmoM. K KoHDY npodassl IpeIBapHTEILHO
YIBOHMBIIHECA B HETeDP(A3y MEeHTPHOIN KJIETOIHOIO IeHTPA pac-
XOIATCH K IOTI0CAM KIETKH (eCIH Pedb HAET O AeJeHHN KIBOT-
HOM KJIETKH, TAK KaK IeHTPHUOJH B KJIETOYHOM II€HTPE V BhbIC-
WX pacTeHu#d He o00Hapy:xeHBI). HaumHaeT (GOPMHPOBATHCS
sepemeno Oenenus. VicuesaroT AODPBINIKH, AfepHAA 000J09Ka
paspyInaeTcH, W AP0 IEePecTaeT CYIIeCTBOBATE.

HacrynaeT crnenyomuit sTan MUT03a — Mema@asa. Xpomo-
COMEI MaKCHMAJbHO CKDPYYEeHEI. XODOIIO BATHO, YTO KasKIad
W3 HUX UMeeT OIDeAeNIeEHYI0, OTIWYHYI OT IPYTHX, (DOopMy #
IIpeacTaBiIAeT coD0il BBEITAHYTOE TEIBIle, COCTOAINEE M3 ABYX
ONWHAKOBBIX YaCTell — XPOMATHA. XPOMATHALI COETHHEHEI
MeK Iy cobol B eTHHYIO XPOMOCOMY B 00JIACTH TAK Ha3bIBAeMON
yenmponmeput (puc. 40). Bo epemsi MeTadasnsl XPOMOCOMEI, Kak-
Iad U3 KOTOPEIX COCTOHUT M3 ABYX NOYEDHUX XPOMATHUI, PACIIO-
JIararTCH B 9KBATOPHAIBHON IIOCKOCTH KJIeTKH. HUTH BepeTe-
Ha JelIeHWdA, HIYIIHEe 0T IeHTPHOIeH, IPUKPEIUIAITC K Kaxk-
JIOF XpoMocoMe B 00IaCTH IeHTPOMEDEL.
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Puc. 38. Cxema yasoesus [JHE (pexyommramus)
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Puc. 39. CxeMa METOTHUECKOTO IIHKIA

Tlocse aToro HacTymaeT arnagasa. Jlouepaue XpoMATHIEL OT-
[eJIAI0TCA IPYT OT APYTa X PACXOAATCA K MON0CAM KIETKH., [[BU-
JKeHHe XPOMAaTH] IIDOUCXOJUT BIarogaps TOMy, YTO HATH Bepe-

TeHa JeJIeHWS YKOPAYWBAKTCS W TAIaT XPOMATHIEI K II0/II0CAM
KIeTKH (puc. 39).

Ine4yu XpoMOCOMbI

: LleHTpoMepHbilit HoyepHne
* paiioH XpamaTtugbl

Puc. 40. Cxema cTpoeHHA HHTeDpdAa3HOM (BBeDXY cleBa) U MeTadasHOM

(BHH3Y creBa) xpomocom. CropaBa — aJeKTPOHEHAA MUKpodoTorpadus
XPOMOCOMEI B MeTadase
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Ilocnenusaa dasa muroza — menogasa (puc. 39). Xpomaru-
IbI ZOCTHTAIOT IIOJIOCOB KJIETKHW W PAaCKDPYYWBAIOTCH. BOKDYT
HUX BHOBE (DOPMHDPYIOTCHA ANepHbie 000I0YKM, W B Pe3yJbTaTe
ohopMagrTea ABa Anpa. OTHOBPEMEHHO C 9THM IPOUCXOIUT Je-
TeHNe OMUTOIJIA3MbI, OPTAHOUKI PACTIPEAENIIOTCI MEXKIY IBY-
MA KJIeTKkaMu. Y HaxkoHeI, [Be OZHHAKOBEIE KIETKH OTE/ISI0T-
cd IPYT OT APyTa.

B cpemmem mpomecc nesleHuA KIeTKH OT Hauasa npodassl 10
x0HIa Texodassl gaurea 1—2 9, a KayKgasd us 3THX (as mpoLo-
xaerca 15—20 mur. METepdhasa y MHOTOKJIETOYHBIX OPraHn3-
MOB OOBIYHO NIUTCA TOPasfo AoJbire. ECTh KIeTKu, HanpuMep
ZeHPOHBI, KOTOPEIE BOODINE He CIOCOOHEL K AeJeHWI0 M BEIIOJI-
ZAI0T CBOM (DYEKIMH OT POKIEHUT 10 CMEDPTH.

Mumo3s. Musnennsvll yurn knemxu. Humepgasa.
IIpogasa. Memagasa. Anagasa. Tenopasa.
Pedynaurayus. Xpomamuds.. [lenmpomepa.

Bepemeno denernus.

1. B uem 6uonoruveckoe 3HaTEHEAE MHT03a?
2. Kaxwue dassl BxaouaeT B ceba MuTo3?

3. Yro Ttakoe pepyoaukanus JTHK?
4
5

. UTo OpoHCXOAUT B HHTEPHA3Y IJIA HMOATOTOBKEHN
NeleHusa KIeTKH?

. B raxoii hase TPDOHCXOOHT HAEJIEHHE ITUTOIIA3MEL
KIeTKu?

Kpamwxoe codepicarnue znasut

HKrerra — sreMeHTapHAA eIUHUIA XHU3HK Ha 3emue. Oga obraga-
ST BCEMH IIDHBHAKAMH JXHBOTO OPraHM3Ma. Bce OPpraHm3MBl JelaTCs
=a Oe3bANepHBIE, MW OIPOKADUOTEL, B ANeDHEIE, WX 3YKapHOTHI.

KileTKa DOKpHITa HADYKHOH MeMODaHOH, BEYTPEHHEE COIEPIKEMOE
HIeTKH Ha3bIBAETCA IIUTOIIA3MOH. B OHUTOILIA3ME HAXOAUTCH AADO,
cofepsKaliee HacJeACTBEHHBIM MaTeDHANI, W OPUaHOUEI, BEITIOJTHAI-
mHe pasiugHble QyEKOun. BaKHEHIIHe OPraHOUALL: 3HAOMIa3MaTHa-
IecKas CeThb, PHOOCOMBI, KOMILIEKC ['ONbIKH, TH30COMEI, MATOXOH/I-
DHH, MIACTHIEI, KIeTOYHLI MeHTD.

CoOBOKYIHOCTE BCEX PeaKIfuii, TPOTEeKAWIINX B yKUBOH KJIeTKe, Ha-
srIBAETCA MeTabomuaMoM. Peakiuu OMOI0TAYECKOro CHHETe3a BeI[ecTB
B KJEeTKe — acCUMHIANuA., PeakIuy pacmaga ¢ BhIIEJIEHHEM 3Hep-
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THH — OUCCHMUNANAA. ACCHMANANYNA U TUCCHMIIANNA IpyT 6es apy-
Ta HEBO3MOJKHEI.

AT® — yHUBepcalbHOE JHEPTETHUYECKOE BEIIECTBO, 00ecIeuuBalo-
Ilee sHepruei Bce mponeccs B kiaeTke. AT® o6pasyerca B peayanrate
HeIONHOT0, (hePMEeHTATHBHOTO DACIIEIIEHAA HIH B PE3YIbTAaTe IIOJ-
HOTO, KMCIOPOAHOTO pacuaja opranwdeckux semecTs g0 CO, u H,O
(xmeTounoe merxasme). Bropoil mpomecc OTIHYAETCS 0YE€HB BEICOKON
9 HeKTHBHOCTHI0 W TPOMCXOOHT B MUTOXOHApuAX. 110 criocody moury-
JeHHA OPTaHHYECKHX BEIlecTB BCE KJIETHH HeJIATCA HA aBTOTPOMEI 1
reTepoTpodbl. ABTOTPOMEI CTOCODHEI CAMOCTOATENHHO CUHTE3UPOBATE
HeoOXOo[UMBIe UM BelfecTsa 3a cueT sHepruu ConHna (hororpods:) uiu
38 c4YeT 9HEPIHH, BEIJEISIIIEHCA IIDH OKHCJIEHUH HeOPraHuuecKuxX
BeImecTB (xeMoTpodE).

OCHOBHO!I HCTOYHWK SHEPIHH AJA JKHBBEIX CYIIECTB Ha 3eMie —
Conune. Jueprus Consna npeppamaercsa B sHepruio AT® B miacTh-
llax 3eJIeHBIX PACTEHHH B DE3VIBTATE Iponecca doTocuaTe3a. B cBeTO-
BYI0 (ha3y (hoTOCHHTE3a 3amacaeTcd 3HEPrHus, PACXOoAyeMasd B TEMHO-
BYI0 (ha3y HA CHHTE3 I'TI0KO3bI U3 CO2 u H,O. B ceeToByI0 (hasy ¢oro-
CHHTE3a IPOUCXOAAT (DOTONHS BOALI, B PE3YJILTATE 9er0 B aTMochepy
BEIZIeIAeTCH KHCI0DOL.

I'ereporpodEbIe KIETKH NOAPa3/[eIAI0TCA Ha CAIDO(UTOR, Iapasn-
TOE W T07030HHEX. CampodHTE THUTAIOTCA OPraHUUYeCKHMH BEINEeCcT-
BaMM MEDPTBBIX OPTaHH3MOB, & Iapa3uThl — OPraHNYEeCKHMH BEIecT-
BAMH JKUBEIX OPTAHU3MOB. ['0JI030HHEIM CBOMCTBEHHEI D0JIee CI0KHBIe
cIIOCcODBI TOTJIOINEHAA U YCBOEHU A MMUTATEILHEIX BEIIIECTB.

BaxxHeH UM IpoIeccoM ACCHMUIANUEA ABIAETCH CHHTE3 DeIKOE.
Wadopmanusa o cTPYKTYpe 1060ro GerKa 3aKIH09eHa B TPHILIETHLIX
cogeraEuAX HykIeoTHnoB [JHK. Yuactox [THK, B KOTOpOM 3aK0MDO-
BaHA MHQOPMAaNOHA 0 CTPYKTYPE OLHOro Oeixa, HA3BIBAETCA NeHOM.
Tpasckpunnus — curTed u-PHEK. 3aTeM 0Ha BEIXOIAT B ITHTOILIA3MY,
The B pubocomax, HaHW3bIBalomuxcs Ha u-PHE, npoucxomuT curTes
6exnxa. IIponece nepesosa nEGOPMATHA W3 IOCIELOBATEIHHOCTH HYK-
neorroB u-PHEK B mocie10BaTe 15 HOCTE aMHHOKHCIOT 6eIKa HA3LIBa-
eTca TpaHcasnueid. B Kammoll KIEeTKE MHOTOKJIETOUYHOI'O OPraHH3Ma
COIEP:KUTCH TOIHEIN Habop TeHOR, OJHAKO KJIeTKAa HCI0NbL3yeT JUIlh
YaCcTh FeHETHYECKONH HHDODMAINH. ;

OcHOBHOII croco0 ZeseHns KIETOK — MUTO3, COCTOAIIAN M3 IIPO-
(haser, MeTadaspl, aHadasbl B Tea0(assl; TPOMEKYTOK MEXKIY Ieje-
HHUAMH KJIETKH — uHTephasa.

B knerkax rema, kax mpaBmi0, IHOJIOUAHEIR (2n) HaGOp XPOMO-
coM.
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[1aBa

OpraHu3MeHHbIi
YPOBEHb

W3 9T0i1 I71aBbI BBl Y3HAETE:

KAKUMU COCODAMIU PASMHOKXAIOMCA Kubble
0p2aRU3MBL;

KAk paseueaemeca sMODUOH ) KUBOMHbLX,

UMo MAKOe UIMEHUUBOCID; ;
nouemy Oemu ne 6cez0d NOXOXKU HA
pooumeneii,

KAK0Bbl 3AKOHbL HACACOCMBEHHOCY U KAK
UMU NOABIYEMCA UeN06eK 6 C0el
NPAKMUHECKOti 0eAMeAbHOC.




3.1. Becrosoe Pa3MHOXKEHUE
OPraHU3MOB

1. Bece 1 KHBBIE CYIIECTBA CIOCO0OHBI K PAa3MHO-
JREeHHI0 7
2. Kakoil BHI pa3MHOMKEHHSA MOABHIICA IEPBBIM 7

Kax BEI yiKe 3HaeTe, cIOCOOHOCTE K PasMHOMKEHHIO — BaX-
HelIee cBOMCTBO XUBEIX OPraHU3MOB. [IpeBHEHIINM crrocofom
pasMHO:KeHWsa Ha 3emje OO Oecnonoe pa3muoxceHue. Ilpu
OecroIoM pasMHOKEHUH OJHA WJIH HECKOJLKO KJIETOK Tejla Po-
IUTEeNILCKO# ocobu nmemsTes. Ilpu aToMm ofpasyroTcs ogHA WJIH
HECKOJBKO HOUYeDHHUX 0c06ei, BO BCEM CXOKHUX C DOIUTEIHCKOH.
Becnosioe pasMHOMXEHHE ¥ PA3JIMIHRIX JKHUBEIX OPTAHU3MORB MO-
JKET IPOXOIHTE I0-Pa3HOMY.

Y GaxTepHi IIepel PasMHOKEHHEM eIHHCTBEHHasA XPOMOCO-
Ma yABAWBAETCH, KJIETKA YAJIHHAETCH, X MEeXIY PACXOAIIIMHE-
¢ K ee MOJHCAM XPOMOCOMaMu 00pa3yeTcsa IeperopoiKka — Io-
JIy4arnTeA ABe KIeTKH (puc. 41).

Muorue mpocTeiiinie U OTHOKIETOYHBIe BOJOPOCIH TeIATCE
MHTO30M, 00pasys [ABe KIEeTKHU U3 OLHOU, HATTpUMep aMmelrl, He-
KOTOpBIe HHGPY30PHUH, 9BTJIEHA 3€JIeHAA, XJIaMUIOMOHAA.

Hpyroit cmoco6 Gecrmosioro pasMHOMKEHHA — NOYK08AHUE.
IIouKoBaHmEM Da3MHOXKAITCA MHOTHe HHA3IIWE IPpuOLI, HATIDH-
Mep Opo:KKH (puc. 42), W gake MHOTIOKJIETOYHEIE >KMBOTHEIE,
HaIpHMep IpecHOBoAHas ruxpa (puc. 43). Ilpm moYyKoBaHHE
IPOXKIKel Ha KIeTKe 00pa3yeTcs yTOJIIIEeHHe, IIOCTEIeHHO IIpe-
BpAIIAIOIIeecsa B MOJHONEHHAVI0 JOYEDHIOI KJIETKY JIPOXKIKEH.
Ha Teje ruApsl HECKOJIBKO KIETOK HAUWHAIOT AeIUTHCS, U IO-
CTENEeHHO HA MATEPHUHCKOH 0cobu BRIpACTAET MATEHBKAA THIDA,

Puc. 41. Cxema
neJieHnsi GaKkTepn-
AILHOU KIeTKH




Puc. 42. PasmHO-
ZeHWe OpOoXiKel
TO0YKOBAHHEM

v KOTopo# 06pasyioTcs POT €O IIyHAILIaMK W KHIIeYHAS II0-
I0CTh, CBA3aHHAA C KAMIEUYHOM MMOJOCTRI0 «MAaTeph». Keau ma-
TepuHCKAaf 0co0b moliMaeT H00KIYY, TO 4aCTh IHTATE/IbLHEIX Be-
TIeCTB IIoNajaeT U B MAIeHBKYIO TUADY, U, HA000DOT, TOUYEpPHAS
)co0b, OXOTACH, TAKKE «JEJUTCA» IMUIIEH ¢ MATEPUHCKOMR 0CO-
i510. Beckope ManeHRKad THApPA OTAEISETCH OT MATEPUHCKOI'O
JpraHusMa u 0ORIYHO pacmojaraeTcda psafaoM ¢ Hel. Temeps
«MaThb» U «L09b» OYyAYT KOHKYDHUDPOBATH 3a mMHINy. BOoT mouemy
THADPBI Pa3MHOKAITCA IIOYKOBAHUWEM TOJIEKO TOI'[A, KOIIa ye-
0BHA CYIIECTBOBAHHA XOPOIINE W MHINHA AOCTATOUHO.
HekoTOpEIe XUBOTHBIE MOTYT PDABMHOMKATLCA OelleHuem me-
a0 Ha HECKOJbKO YaCTel, IPHYeM U3 KaXKJOH Y4aCcTh BLEIPACTAET
TOJHOIIEHHEIN OPraHW3M, BO BCEM CXOAHBIH C POAHTENLCKON
5c00b10 (IIJIOCKHME U KOJIbYaThle Y4EPBU, UTJIOKOIKHE).
BosbpmuHCTBO pacTeHWi CIOCOOHB! K GECII0JIOMY pasMHOMe-
=HI0 C TOMOIIBIO cnop (He myTaiiTe 3TH CIIOPEL CO CIIOpaMU Dak-
repuiil). CHOpPEI pacTeHN — 3TO ramIoONuAHBIE KIeTKH, TOKDHI-
Thle CIEeIHMAaJbHOH 0D0I0YKOH, 3alIAIIAIoONmeil UX OT BPEeIHOTO

Puc. 43. ITourosa-
ZHe THADI




BO3IEMCTBUA OKPY/KaIOIMled cpejnl: XO0JI0Ja, 3acCyXH W T. II.
Hanpumep, v TaIOPOTHHKOB CIIOPBI 00Pa3yiOTCS B CHEIIHAIb-
HBIX OpPrafax — CHOOPAaHTHAX Ha HWJ)KHEW CTODOHE JIUCTLEB;
a4y MXO0B — B 0COOBIX KOPOOOYKAX Ha BEPXYIIKaX MKeHCKHUX pac-
TEeHWH.

U HaxoHEI, eIie 0AnH cr1ocod 6ecIIoIoro pasMHEQOMKEeHIAT — 6€-
2emamueHoe pa3mMHOHMeHUe, 0COOEHHO YaCTO BCTPEUYAIOIIeecs ¥
BLICIIIHX pacTeHHi. IIpm TakoMm cmocobe Pa3MHOMKEHUS IIeJIoe
pacTeHMe PA3BUBAETCA W3 KAKOr0-IH00 BEreTATHBHOIO OPraHa
WM Hajke 4acTh oprana pacTeHudA. Tak, HaAIpHMEp, PacTeHHS
MOT'YT PasMHOYKATHCS CTEOIEM WIHW ero YacThI0 U BUOU3MEHE-
HUSMHA: OTBOAKaMHU (CMODOAWHE), YepeHKAaMH (TOIIONE), yCaME
(semugHMEKA), KIyOEAME (KapTodens), KOPDHEBUIIAMHA (HUDHC),
IYKOBHIIAMHY (IYK, 9eCHOK, TIOJBIAH). BO3MOKHO TAKIKe BeTe-
TATUBHOE DA3MHOKEHHe KOPHAMH (MajlmHAa, CAMBA) I KOPHEe-
KIyOHAME (reopruH). B onpeleIeHHBIX YCIOBHAX DACTeHHE MO-
FKeT Pa3MHOYKATHCS X YEPEeHKOM JHuCTa (0eToHHASA).

Becrosioe pasMHOKEHHE MTO3BOASET OBICTDO YBEIWUYHBATE
UHCJIEEHOCTE BHa B OaronpusAaTHLEIX yeaoBuax. Ho npnm Takom
criocofe pasMHOJKEHHS BCE TOTOMKHM MMEIT alCOJIITHO TaKOHR
’Ke TeHOTHII, KaK H POLUTEILECKAA 0C00h: Belbh OHM Pa3BUBAIOT-
cA 13 KIETOK Teima 3Toi ocobm. CiremoBaTensHO, IpH OeCIIomom
Pa3MHOKEHWHM HE MTPOUCXOAUT YBEIHWUEHHA TeHEeTHUEeCKOTo
pasHO0Opasnsd, KOTOPOE MOXKET 0KA3aThCA 0YeHb HOJIEe3HBIM NP
W3MeHeHNH YCJIOBUH CYI{EeCTBOBAHUSA BUIA. BOT II0 3TOM NPHUYH-
He IoJaBiagpIIee DONBIIUHCTBO YKUBBIX OPTAHWM3MOB Ha 3eM-
Jle TepPHONWYECKH HJIH IIOCTOSHHO Pa3MHOMKAETCA IIOJOBBIM
IyTeM.

Becnonoe pasmnosxcenue. Iouxoseanue.
Henenue mena. Cnoput.
Bezemamuenoe pasmmuoscenue.

1. Kaxwue Busl 6ECION0T0 PA3SMHOMEHN A BEI MOKE-
Te Ha3BaTh?

2. ITouemy rEAPEI PAa3MHOKAIOTCH OECIIOTIBIM ITYTEM
TOJBKO B BJIarONPHATHEIX VCIOBHAX?

3. IlepeunciuTe cmocofLl BETETATUBHOTO PA3MHO-

4

JKEHNSA YV BEICIIHX DACTeHUIH.
. B ueM HeIOCTATOK IOJIOEOrO PasMHOMKEHH?
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Dol ITonoBoe pasMHOMXeHUE
OPTaHU3MOB

1. ¥ xakHX DPOCTEHIINX NOABHJCH IIOJOBOH IIPO-
mecce?
2. Kakne pacTeHHs HA3LIBAIOTCA JABYIOMHBIMM?

IIpu mosroBOM pasMEOMKEHNH KaskI0e CIeAVIOMEe TOKOJIeHIe
303HUKAET B Pe3yJbTaTe CIUAHUA ABYX CIeNAaIH3UPOBAHHEIX
2JIeTOK — 2amem. [aMeTsl BOSHUKAIOT B CIleNMaIbHEIX OpraHax
DOIUTENBCKUX 0C00el, MYIKCKOR 1 jKeHcKoit. CyIIHOCTE I0oJI0-
30T0 Pa3MHOKEHH S 3aKJII0YaeTCd B CINAEAHA FeHeTHYecKod nH-
DopManu¥ poguTesei, 61arogaps ueMy reHeTUYECKOe DasH006-
pasue B IOTOMCTBE YBeIWYMBAETCSH, 4 3HAUUT, DACTET U JKH3HEe-
CIIOCOOHOCTE IO CPaBHEHUIO C POAUTEIBCKOI.

IIo-BunmMomy, ucTopudeckn Gostee IpeBHENE 000EMOIEIE K-
30THEIE — zepMa@podumul, Takwe, Kak KHUIIeTHOIOJOCTHEIE,
IJI0CKYE U KOJbYaThle YeDBH, HEKOTOPhIe MoJuTocku. Ho B xofe
SBOJIIOIWH CTany npeobiafaTh pas3felbHONIONEIe BEARL. MHOrA
IpH IOJOBOM IIpOIlecce ABe 0COOM MPOCTO OOMEHUBAIOTCH TeHe-
THYECKHM MaTepuantom. Yucio ocobeil Ipr 3TOM He YBeITHIHBa-
ETCHA, OMHAKO B De3YNIbTATe KAXK/IasA U3 HUX II0JIy9IaeT HOBBIH Te-
HeTUYECKNN MaTepuaiy. Tak, HanpuMep, IPOHCXOMUT MOJIOBOM
Ipomece y HHDY30pHi.

TMonoBeIe KiIETKH — raMeTsl OPMUDPYIOTCH V KHBOTHEIX B
TOJIOBBIX JKeIesax: Y CAMIIOB B CeMEHHUKAX 00Da3yIoOTCa cnep-
Mamo30udvl, 8 y CaMOK B AULHUKAX — AUUCKIeMKL.

ANNEeKIeTKE HENOABUIKHEI, OOBLITHO IOCTHUTAIOT KPVIHBIX
Da3sMepoB I COLEPIKAT 3amackl IUTATEABHBIX BemiecTs. [luamMeTp
ZHNEKIeTKH MIeKonuTarmux okomo 0,1 MM; afinexkiersa PEIO
(HKDHHKH) coJep:KaT O0JIbIIe MUTaTeILHELIX BEIIECTE W ‘3HAUH-
TelIbHO KpynHee. Eme kpynHee siinexkaeTkn y nrul,. Sinexmer-
a KYPHUIIEI C IATATEIbHLEIMHA BEIECTBAMH — JKEJTKOM HMEeT
THaMeTp OKoJIO 3 cM (puc. 44). A camas Gonbmad AHNEKIETKA
¥ CeNbIeBOM aKyIbl — ee auamerp bomee 23 cm!

CrepMaTo30uABI OYEHb MajJbl U MOABUIKHBL. ¥V MJIEKOIH-
TAIOIIUX CIIePMaTO30H[ COCTOHT W3 TOJIOBKH (ee OIMHA OKOJIO
5—10 MKM), meHKM m XBocTHUKA (HX 00Imasd IJIHHA OKOJO
50 mxMm) (prc. 45). B rooBKe pacmoioxeHo AApo, cojepKalee

87



Puc. 44. Cxema cTpoeEHS KYPHHOIO giina: 1— cKopJyna, 2 — IOACKOD-
nymoBas 06009Ka, 3 — JKENTOK, 4 — 3apOJLIIeBhIN IUCK, § — JKel-
TouHAdA 0boIouKa, 6 — BO3AyIIHAS KaMepa, 7 — GenkxoBas 060I04Ka,

8 _ BONOKHHMCTHIH ciioii GenroBoii obomourkm, 9 — xanassel (DeIKOBEIE
IIHYPHL, YAEDXUBAOIIAE ARNEKIETKY B OIpeJeIeHHOM H0/I0KeHNN)

ranIouaHbBIA Habop xpoMocoM. IluTomnnasMel B ITOJIOBKE OYEHB
Masio. B melike HaxogaTcs HeGOJIBIIOE YHCIO MUTOXOHIDWH,
BRIpDA0ATEIBAIONINX 3HEPTUI0 OAS JBHMKEHHUA CIepMaTO30MIa,
U IeHTPHOIE, ObecmeunBalonas Kojlebauud KIYTHKA, JIeKalne-
T'0 BAOJIb OCH XBOCTHKA.

Pa3euTHe MOJOBBLIX KIeTOK. [Ipomecc o0pa3oranma IOTOBEIE
KJIETOK — CIIePMATO30HU/I0B U SHUIeKIeTOK Ha3EIBAETCA 2aMenmo-
2eHe3om. B HeM BBINEISIOT HECKOJBKO cTanuii (puc. 46).

TlepBas cragus — nepuod pasmuoxerHusd. B aTo Bpemsa mep-
BUUHBIE IOJIOBBIE KJIETKH OEJNATCI MHUTO30M H HX KOJHAYEeCT-
BO YBeJHMUYHMBAETCH. ¥ CAMIIOB MJIEKOIWTAIOMUX (B TOM UHCIE
U y 4eJI0BeKa) 9TOT IPOIece UIEeT C MOMEHTa HACTYIJIEHUA 00~
BOHM 3DEJIOCTH [0 IVIyDOKO# cTAapOCTH. A BOT y CAMOK MJIEKOIIH-
TAIOMKX, B TOM UHCJE ¥V KeHII[AH, TEPBUYHEBIE II0JIOBRIE KIEeTKR
IeJSTCS TOABKO B IEPHOL BEYTPUYTDPOOHOTO PasBUTHA ILJIoja B
10 HaCTYIJIEHWs TIOJIOBOTO CO3PEBAHNSA COXPAHAIOTCA B IIOKOE.

lonoeka Leitka XBOCT

Puc. 45. Crpoe-
HIE CIePMaTO30H-
IIa MIEKOIIHTAI0-
Iero Axpocoma LienTpMons

=
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Bropas cragus — nepuod pocma Gyaymmx raMer. Bynyuorue
“IE€PMATO30MJbl YBEIWYUBAIOTCA HE3HAUHUTENILHO, BeNb OHHU
J9eHb MaJsBl, & BOT OyAyInue SHIEKIIeTKH VBEIWIHBAKTCA BO
MHOT'O pas.

Tpersa cragus hopMupoBanus raMmer — nepuod CO3pe8aHus,
HIU Melos.

Meii03 — 3TO 0COOBIH BUI HeNCHHUS KJIETOK, IIPH KOTOPOM
<HCJIO XPOMOCOM B JOYEPHHX KJIETKaX YMEeHBIIAETCS B JBA pa-
3. 9T0 HeOOXOLUMO IS COXPaHEHHUS IMOCTOAHCTRA UHCIA Xpo-
*I0COM B KJIETKaX OpPraHu3Ma IPH II0J0BOM pPasMHOKeHuH. I1o-
SCHUM Ha IIpuMepe. B Kax1o0# KieTKe Tesa yeoBeKa JUIIION-
=51ii Habop xpomocoM (2n) paBer 46. Hoswii yemoBeueckmii
JDTaHW3M BOSHHKAET B MOMEHT CIUSHHA AWNEKIETKH U CIIep-
xaTosouza. [ Toro uTobs!I B KiIeTkax Gyaymero peberKa Tax-
#e 0bL10 W0 46 XpoMocoM, HEOGXOAWMO, ITOOEI B ARTEKJIEeTKEe
7 cIlepMaTozouse 65110 o ranIougEOMY Habopy xpomocom (1n),
. e. o 23 XPOMOCOMEI.
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Meiios ipecTasiseT coDOM ABA IIOCIE[OBATENbHBIX NEJIEHNIT:
metios I (mepBoe genenne) u meiios I (BTopoe nenenne). Iepen
IIEPBBIM HeJIeHWEeM, KaK ¥ mepeJ MHTO30M, IPOHUCXOAUT YIBOe-
HIe XpOMOCOM B peayibTare pepyviiankanun [THEK. Kaxmgoe us
ATUX [EeNIEHU# COCTOMT W3 TeX e (pas, 9To U MuTo3: mpodasa,
metadasa, agadasa, Temnodasa (puc. 47). B npodasy mepsoro ge-
neuns (mpodasa I) cnwpaam30BaHHEIE XPOMOCOMEBI HAXOLAT

7 7 AT
CnapusaHue roMonormyHeIX XpoOMOCoM (OgHa

Mpodasa-| \# M3 HWX MaTEPWHCKad, APYras — OTU0BCKaR).
OB6pazoBanve annaparta geneHus

PacnonoxeHue roMonoru4HsIX XxpoMmocom no
MeTtadazal |%

\ /' 3KBATOPY

ﬁ i % PazpeneHuve nap xpoOMOCOM (COCTOALLIMX M3 ABYX

AHadaza | &

XPOMaTKA) U NEPEMELLEHMNE WX K Nonkcam

Obpa3zosaHue A04EPHUX KNETOK
Tenodaza | o s

BTopoe nensHue Meiioaa

MNpodaaza ll BoaHukiine B Tenodase | gouepHUe KneTku
MeTtadaaa I NpoXoasT MuToTHYecKoe neneHue. LieHTpomeps!
AHadaza Il NEeNATCA, XDOMaTUAbL XDOMOCOM 0681 OoYepHUX

KNeToK DBCXD.ﬁ,ﬁTCH K WX Noawoncam

.
@& 0O0pa3oBaHyie YeTHIPex rannouaHsbIX agep uan
Tenodasa Il A kneTok (06pa3oBaHue cnop y MXOB U NanopoT-

HWKOR) -

Puc. 47. Cxema Meiioza
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‘CBOIO Tapy», T. €. TOMOJOTHYHYIO XPOMOCOMY, U TECHO ¢ Heil
"EDYYHMBAIOTCA. JTOT IPOIECC KPATKOBDEMEHHOTO COeNMHEHMS
TOMOJIOTHYHEIX XPOMOCOM IOJYYHI HadBaHWe KoOHzH2ayuuu. Bo
SDeM#A KOH'BIOTANMH B FOMOJOIMYHEIX XPOMOCOMaX MOTYT IPO-
ICXOOWUTH TIOTEPeYHbIe Pa3PBIBBI U XPOMOCOMEI 00MEHHBAIOTCS
JIMHAKOBBIMH y4YacTKaMu. JTO SBJICHHE IIOJIYYHIIO HA3BAHUE
“epexpecma xpomocoM (cM. 3.8). ITocie KOHBIOraUH TOMOJIO-
“HHBIe XPOMOCOMEI DacXoAATCA W HacTymaer meracdasa I, Bo
sDeMs KOTOPO¥ B 3KBATOPHAIBLHON IJIOCKOCTH PACIIONIATAIOTCH
ZDYT HampPOTHUB JDyra FOMOJOTHYHBIE XPOMOCOMBI, KaXKAasa W3
ZOTOPBIX COCTOWUT M3 JBYX XpOMATHZ. 3aTeM BO Bpems aHada-
251 ] K II0/IF0CaM KJTETKY PACXOAATCS TOMOJOTHYHbIE XPOMOCOMEL,
“ocToAINME M3 ABYX XPOMAaTH, 4 He IMOJOBHHKHU XPOMOCOM —
<DOMATHALI, KAK BO BPEMS MUTO34.

3aTeM crenyeT KOpoTKas Tenodasa I, m cpasy Beaen 3a meit
=agnHaerca menos II, T. e. Bropoe fenenue mei#o3a, Ipu KOTO-
DOM IeJIATCH Te B€ KJIETKH, KOTOPble 00Da3oBaluch IpHu MeHo-
=2 I. B meracdagy II mo sKkBaTOpaM 3THX IBYX KIETOK PACIOJIATA-
=TCA BABOE MEeHBIIIe XPOMOCOM, 9eM B Metadasdy 1. B armadazy II
TDOMCXOJUT PACXOXKJEHNEe K IIOJ0CaM KJETOK HOYEePHHX XPOo-
MaTHM, COCTAaBIABINNX PaHbINe eJHHYI0 XPOMocoMy. B pesyiib-
TaTe MeHl03a M3 OTHOM NUIIONIHOMR KIEeTKH (2n) obpasyeTcs ge-
TnIpe rallJIOUIHbIe KiaeTkH (1n).

Hrax, cymaoCTE MeH03a COCTOUT B TOM, YTO IIOCJIE OLHOTO V-
Z0eHHA XPOMOCOM IPDOMCXOAAT B IOCIEA0BATEIBHEIX A6 IeHUA
“JeTKH M KaXK[Jasd I0JI0Bas KIeTKa IOJy9IaeT TOJBKO NI XPOMO-
oM. Kpome Toro, mpu mepexpecTe Bo BpeMs KOHBIOTAIIAH B T'a-
“eTaX BOBHHKAIOT HOBBIE KOMOMHAIIUY TEHOB. ¥ MYMKCKHUX 0CO-
el BCe 4YeThIpe TalOMAHBEIE KJIETKH, 00pasyIOIIHecs B pe-
:VIbTaTe Meno03a, IPeBPAaIaloTCAa B CIEPMAaTO30uAEl. IIpu aToM
21p0 OYAYIEro CIepMAaTO30WJa YMeHLINAETCH, MOABIISETCS
ZTYTHK, & MUTOXOHADHH PACIIONATAaIOTCA BOKDYI' OCHOBAHUSA
“TYTHUKA B IMIefKe. '

A BOT TIpDH CO3DEBaHUH ANIEKJIETKH MeiH03 HIeT HHAYe:
CHTOILIa3Ma HEPaBHOMEDPHO pacIpefenderca MeXIy KJIeT-
“aMu, o0pasyroumuMuca Ipu Menose. IIpu 3TOM TOIBKO oxHA
=7TeTKa u3 00pas’s0BaBIIMXCA YeTHIPEX TIOJYYAeTCH IOJHO-
CeHHOH M JKHU3HECIOCOOHONW, a TPH OCTaIbHBIE HodepHUe
=JeTKU IPEBPAalaOTCA B TaK Ha3bIBAeMBble HANPABUMELbHbLE
Teabud.
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CnepMaTo30WI0B B CEMEHHUKAX CAMIIOB CO3PDEBAET BO MHOIO
pas Ooubllle, YeM AHOEKJIETOK B SHYHHKAX CAaMOK. Hampumep,
y MYKUMHEBI B TeUeHHWE Bcell )xkusuu obpasyerca 10'° cmepma-
TO30HUA0B, TOT/la KaK y KeHIMHuHEEl — TOnbK0 300—400 siime-
KJIETOK.

I'amemui. I'epmagpodumut. Cemennuru. Auunuru.
Cnepmamo3oudst. Aliyexnemxu. Ilepuod pasmroy¥ceRUA.
ITepuod pocma. Ilepuod cospesanus.

Metios: metio3 I u meiio3 Il. Konwsrozayus.
Hanpaeumenvrnole menvyda.

1. B uem OpeHMVIIEeCTBO HOJJOBOT'O DasMHOMEHHSA
mepen GecmoneM?

2. Kaxux }XUBOTHBEIX Ha3LIBAIOT repMadpoguramm?

3.. Kax yeTpoeH criepMaTo30un?

4

5

. VI3 KaK®UX cTanuil COCTOHT Meiios?
. CKOJBRO KJIETOK H3 0LHOI 00pasyeTcs IPH MeHo-
3e? CKOJBKO B HAX XPOMOCOM?

33 OnsomoTBOpeHHE

1. Kakum pacTeHHSM TPHCYNIe TBOWHOE OILIOTOT-
BOpeHHE?

2. Tme TMPOMCXOOUT OIJIOOOTBOPEHHE Y MJEKOIH-
TAIOMIHX 7

Ilpomecc CINAHAS KEeHCKOH W MY’/KCKOH raMeT MOJYUHa Ha-
3BaHWE 0NA0J0ME0peHUsA. ¥ BOAHBIX KUBOTHBIX — DBID, aMpH-
61l — IPOMCXOMAT BEIOPOC TaMeT B BOAY, T'Le B IIPOUCXOTUT TaK
HAas3BIBAEMOE HAPYMHCHOe onaiodomaeopeHue.

YV HaseMHBIX KHBOTHEIX HADYKHOTO OILIOJOTBODEHUA OBITH
HE MOJKeT, W CIePMAaTO30H bl JOJIFKHEI I0IIACTE HEIOCPEACTBEH-
HO B OPTAHHU3M CAMKH, T/ie ¥ IDOUCXOAUT 8HYMpPeHHee onaodom-
80peHUe; TIDY 3TOM YHCII0 CIIEPMATO30H 0B TOJIKHO OBITE JOCTa-
TOYHO BEJIHKO, TAK KaK JaJeKo He BCce OHU JOCTUTAIOT Aile-
KJIETKH.
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B pesyzbraTe OIIO0TBOPEHUA TAIUIOWAHbIE AAPA CIIEPMATO-
20U/la U AUWNEKJETKH CIMBAIOTCA W BO3HHUKAET ONHOKJIETOIHAS
“Tagud DAasBUTHUA OPraEM3Ma — 3uzoma. [Ipm 3TOM BOCCTAHAR-
“HBAETCA AWUIJIOMAHBEIN Habop, XapaKTepHBIH A coMaTHde-
“¥HUX KJIETOK, W 3UI'0Ta, JeJIACh MATO30M, JaeT Hauyaao BCeM TKa-
=M ¥ OpraHaM.

[LJ151 TOKPBITOCEMEHHBIX DACTEHUM XapaKTePHO TAK HA3HIBAE-
woe 06olinoe onnodomeoperue. Ero npenMymecTBo — B 06paso-
=2HWM [MUTATeNbHON TKaHu (3ndocnepma), yCKOPSIOMEHR cos3pe-
=3H1e CeMeHH,

Onnodomeopenue. 3uzoma.
Hapyscrnoe onnodomeopenue.
Buympennee onnodomeopenue.
Heotinoe onnodomeopenue y nokpumoceMeHrbLX.
JIndocnepm.

1. Tlogemy Hapy:XHOE OILTIONOTBOPEHHUE TPEOYET 60Ih-
IIOTO 9HCJIa CIEPMATO30KUA0B?

2. Yro Taxoe 3urora?

3. IToueMy Ha cymme HeBO3MOKHO HADPYIKHOE OTLIO-
ZoTBOpeHue?

3.4. NunuBunyanbHOe pa3sBuUTHe
OpPraHU3MOB.
BroreneTnmueckuii 3aKoH

1. T'me pasemBaeTcd 3apoabIm MAEKOMHTAIIINX?
2. Yro Takoe 3urora?

IIpn moI0BOM Da3MHOXKEHHW HAYAI0 BCEMY OPTaHUBMY 16T
J1Ha KJIeTKa — 3UroTa, Opu 0ecmosioM DasMHOMKEHHH — OZHA
= IeTKAa WJIA HECKOJBKO KJIETOK POAMUTENIBCKOM ocobu. Ho B jro-
SOM cirydae JIJ1s TOTO, 9TOOBI MaJIoe 9HUCI0 KIeTOK IPERPaTHIOCE
= DOJHOLEHHBIN OPraHu3M, HeOOXOIUM WENBId DA CJ0MKHBIX,
“MEeHAIIIUX APYT APYTa npeBpammennii. [Ipomecec mEAUBUAYATE-
Z0T0 PasBHUTHA 0COOM OT MOMEHTa ee 00pa3soBaHHA N0 KOHIA
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HUBHM IOJYYWJI HasBaHWe onmozexesa (or rped. ontos — cy-
Iee 1 génesis — MPOUCXOXKIEHHE).

OHTOreHe3 NeIAT Ha ABa Iepuofa: saMOpPUOHATIBHEIH (0T Iped.
embrion — 3apoALINT) B MOCTSMOPHOHANBHEIN. IMOPUOHANLHBLIL
nepuod (3amopuozere3) ZIATCA ¢ MOMeHTa 00Pa30BAHUSA 3UTOTHI
IO POMKAeHusA (HATpUMep, YV MJIEKONNTAIONINX ) MIXW BEIXOAA H3
SAWIEBBIX 000/1049eK (HanpuMep, y oTumn). JlocmanopuorHaibHbLil
nepuod HAYWHAETCS C MOMEHTA DOKIAEHHUA U JIUTCA A0 KOHIA
KUBHHA 0CO0H.

IMOpHOHAIBHEII MEPHOA. Y BCEX MHOTOKJIETOYHBIX OpraHu3-
MOB CTAIUHN 3MOPHOHATRHOTO DA3BUTHA 3apPOJBINIA OJHU W Te
7e, OTHAKO OHH MOTYT IIPOTEKAaTh I0-PasHOMY. A HIeKIeTKH O -
HUX XUBOTHBIX COJEPIKAT MAJO MUTATEIbHBIX BEIIECTB, 1 00pa-
30BaBIIASCH 3UT0TA MOKET DasBHBAThCA CBOOOZHO. ¥ APYIHX
JKHUBOTHEIX AHIEKIeTKa CHa0KeHa OTPOMHERIM, ITI0 CDABHEHHUIO C
ee pasMepaMu, 3aIIaCcOM MTUTATEIbHBIX BEIIECTB, X PA3BUTHE 3H-
TOTHI IIPOMCXOAUT COBCEM IO-IPYyroMy. lIpmMepom Taxkux Ku-
BOTHBIX SBJISIOTCSH IITHITHL.

PazbepeM sMOpHOHAJIBEHOE PASBUATHE 3aDOBINIA YV IAHIIETHHA-
ka (puc. 48). IlepBsiit ero sTan HasdsIBaeTcsa dpobaeruem. Omio-
IOTBOPEHHAS ANNEKJIeTKAa — B8HI0Ta — HAYWHAET AEeIUTHCH
MHATO30M. IlepBoe [AeleHre IPOUCXOIUT B BEPTAKAJIBHOI III0C-
KOCTH, ¥ 3UTOTA AeJIUTCH Ha IBE OJHHAKOBEIE KIETKH, KOTODbIE
HaseIBaOTCa O1acmomepamu (ot rped. blastés — zapopsrm
U méros — 9acTh). BaacToMepbl HE PAcXOoZATCH, a JeIaTCH
eme pas, 1 obpasyiorcs y:xe 4 KiaeTku. TpeTse nejeHre IIPOKC-
XOIUT B TOPH30HTAIHHON TIJIOCKOCTH, W W3 UeThIpex o0pasyercs
8 GmacToMmepoB. [lajlee MPOAOJNBHEIE M IOIEDEYHEIE AEIeHUSH
CMEHAIOT IPYr Opyra, BO3HWKAET Bce 0OoJsbmie 0GJIaCTOMEDOE.
IemeHnss TPOUCXOAAT OUYeHE OBICTpO, GIacTOMEpPEl He PACTYT,
a mase — II0 Mepe II0CIeI0BaTeIBHBIX JeIeHNU — YMEHbITAI0T-
ca B pasmepax. [locTemreHHO 61acTOMephI PACIIONAraloTCA B OfHE
cio m 0oOpasyloT MOJBIH mapwk — Onacmyny (puc. 48).
ITomocTe BHYTPH 0JIaCTy/IBI IOIYINIA HA3BAHNE NePEULHOol No-
Jocmu mena Uan 01acmoyeni.

Ha ongHOM 13 TOJIH0COB 0JIACTY/IEI KIETKH €€ CTEHKH, OBICTDO
Jelsach MATO30M, HAUMHAIOT BOAUNBATHCH BHYTPh NEDBUYHOK
nosoctu Tena (puc. 48). Tax o6pasyeTca BTOPOH, BHYTPEHHHI
CIIOM KJIeTOK 3apojblina. [IoJyIHBIIUHACA ABYCIONHBIN ITAPHE
HasbIBaeTcs zacmpy.ioil (ot rped. gaster — enynox) (puc. 48).
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OnnodoTBO- 2 kneTku
pehHoe g nactomepa 4 Knetkn 8 knetok 16 knetok 32 kneTku

anuo
CTAOWW OPOBJIEHUSA

3HToOepMa
BITACTYNA BITACTY/A B PA3PE3E HAYAMIO OBPA30OBAHMWA
FACTPYIbI
S«Tonspma SHTooepMa HepeHas % Mezogepma

TNEPBUYHON
KULLKM

\ NepanyHbIf

poTt
TACTRYNA PAHHAS HENPYA HEWPYJIA

~zc. 48. NipobieEne OIIOZOTBOPEHHOTO A TAHLIETHAKA 0 o6pasoBa-
=72 3aDOJLIIEeREIX JHCTKOB

“2DYIKHEBIU CIOH KJIETOK HASBIBACTCH 3KMOJepma Win Hapyic-
<=t 3apodbiuesblil AUCMOK, a BEYTPEHEUN — 9HMOo0epya nin
“=UMpeHHull 3apodviutesslii aucmor. IlonocTs, 00pasosasmas-
“= BHYTDH TaCTPYJIBL, ABIAETCH NEPEULHOL KUULKOIL, a OTBEpC-
e, Befymiee B MEPBUYHYIO KHIIKY, HA3LIBAETCH NEPEULHbLM
-moxm (puc. 48). 3areM Mex Iy SHTOZEPMO 1 Me30epMOii 06pa-
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3ayeTcs TPeTHI 3apOJEIIIEBBIA JHUCTOK — JMe3odepma. 9Ta CTa-
A 3apoAbIIIa HasklBaeTcs Heilpyaol. Ha ctagun HeHpyJIbl Ha-
upHaeTca (JOpMUPOBAHHE TKAHEH W OPraHoB OyAyImero :KUBOT-
HOTO.

W3 3KTOEePMEI 3aKIa[LIBAETCS HEPBHASA ILIACTHHKA (pHc. 48),
KOTOpas B NanbHeAIIeM Pa3BUBAETCA B HEPEHY0 mpybKy. Y mo-
3BOHOUHBIX JXHMBOTHBIX M3 HEDBHOU TPYOKH 00pa3yroTCsH CIIHH-
HOH ¥ roJ0BHOH M03T. V13 aKTOAEPME! (DOPMUDYIOTCA TaKKe 0p-
raHbl 3PUTENbHON, 000HATEIRHON U CIYX0BOH CHCTEM, a TaKKe
HapPY/KHBIN CIOH KOXH.

Knerkn sETOmEpPMBI 00pa3yIOT TPYOKY — OyAyInuil KUIIed-
HUK, & BLIDOCTEI 3aUaTKAa KAIMEYHUKA BIIOCIeACTBHY IpeBpala-
I0TCA B IIeUYEHB, IMOMKENYI0UHYIO Kelle3y U JeTKHe.

Bossmas gacTk OpragnaMa JXKHUBOTHBEIX 00pasyeTca U3 TpeThbe-
T'0 3aPOJBINIIEBOTO JUCTKA — Me30JepMbl. 13 Hee pasBuBalOTCH
XPANIeBOHR W KOCTHBIN CKeJIeT, IOYKH, MBIIIeYHasd, I0JI0Bad B
CEPOEeYHO-COCYIUCTAasA CHCTEMEL.

Becr opraEwsM’ pa3BWBAeTCA W3 OSHOH KIETKH — 3UIOTEHL,
a KJIeTKM BCeX OPraHOB W TKaHeW, HeCMOTpA Ha pasHooOpasue
CTDOEHHA, CONEPKaT OJUHAKOBEIA HAOOD TeHOB.

ITocTaMOpHOHAIBGHEII NePHOA. B MOMEHT DO IeHN A WK BhI-
X0/la OpraEnu3Ma U3 ARTeBEIX 0007109eK HacTyIaeT IePUO II0CT-
aMOPHOHAIHFHOTO DA3BATHH.

TTocToMOpHOHATEHOE DA3BUTHE MOXKET OBITE NPAMbLM, KOTAa
W3 AHUa Wi\ OPpranu3Ma MaTepH HOABIAETCHA CYIIeCTBO, CXOA-
HOEe CO B3POCHBIM (IIPEeCMBIKAIOIIAECH, OTHUOEI, MJIEKOIHTAN-
mue), U Henpamvli, Koraa o0pasoBaBIIAACA B OMOPHOHAIbLHEIE
IIepuo;j; TUYHHKA YCTPOEHA IIPOINe, YeM B3DOCJIBIA OpPraHM3M,
¥ OTIHYAETCH OT Hero cmocobaMu MHTAHWS, ABUXKEHMA U ID.
(KHIIeYHOMOJIOCTHEIE, INIOCKHE ¥ KOIbYaThIe UeDBH, paKoobpas-
HEIE, HACEKOMBIE, 36 MHOBOLHEIE).

IIpu npsaMoOM Pa3BUTHUHN IIPDOUCXOAHUT POCT OPraHK3Ma, PasBH-
BAIOTCH HEKOTOPHIE CHCTEMEI OPTaHOB, HAIPUMED IIOJI0Bad CHC-
rema # Ap. Takum oOpasoM, U3MeHEHENA B OPraHU3Me BeIHUKH.
HO OO IIJIaH ero CTPOEHHS H cI0oCcoD CyIIecTBOBAHUA HE Me-
HAIOTCH.

IIpy HempAMOM pasBUTHH U3 ANUNA BBIXOIUT JIWYUHKA:
YaCTO 9TO [MAeT TAKWM OpPraHM3MaM HEKOTODhle HpenMYyINe-
cTBa. Hampumep, Y MaJOIOABHIKHOI'O ABYCTBOPYATOrO MOJLIH-
cka 6e33y0KM CBOOOTHOIIIABAKOMIAA JAYWHKA MOMXKET IPUKPen-
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JATHCA 3y04YaTRIMH CTBOPKAMU PAKOBUHBI K Ty PEIO U TAKUM
o6pasoM Iiepe0HpATHCS HAa HOBEIE, OTJAJeHHLIC MeCTa O0UTAHAA.
¥ HemOIBUIKHEIX aCOIUIWH TUUHHKA CaMa CIIoco0Ha IepeMeInaTh-
cs Ha Oonbinue paccTogHWA. Kak mpasuiio, JUUYMHKH U B3POC-
asle 0coOM IHMTAIOTCH IO-Pa3HOMY W HEe KOHKYDHDYIOT IPYT
¢ apyroMm. Hanpumep, roJIoBacTHK JATYIIKH KHBET B BOJE U ITH-
TaeTcd PaCTHTENLHOHN IHINel, a B3pockad 0co0b — KHBET Ha
£yIIe ¥ ABIAETCA XUIHEUKOM. ['yceHunB! 6a609ek TUTAIOTCH Ja-
e BCero JUCThAMHE, & B3POCTbie 0a00YKM — HEKTapOM ITBETKOB
E1H COBCEM He MHUTAIOTCH. ¥ OTAENBHBIX BHOB JIUUNHKH JaiKe
£10CO0OHEI CAMOCTOATEILHO Pa3MHOKATHCSA, HATIPUMED HEKOTO-
pole ILJIOCKHWE 4YepBH, 3€MHOBOIHEIE. B JTHUYMHOYHEIH TEepPHUOL
=¥3HYW IPOHCXOLUT HHTEHCUBHOE MUTAHWE, POCT W PACCelIeHHue
=uBoTHBEIX. HenpamMoe mocrambpronansHoe passuTue Tpebyer
LI03KHOH IIEPECTPOMKH DU MEePexXOo/ie K B3POCJIoH hopMe: ogHM
ODraHbl JHOJKHBI HCUE3HYTh (XBOCT W XabpDBI TOJIOBACTUKA),
& IpyTHe — BO3HUKHYTH (KOHEUHOCTH W JIETKHE JATYIIKH).

Buorenerudeckuit 3axon. CpaBHeHWe 3apOABINIeH pasHBIX
SHI0B HUBOTHBIX ITIOKA3aJI0, 9YTO DA3BUTHE 3MOPUOHOB B IIpefe-
J&X OIHOT'O THIIA BO MHOTOM CXOZHO. Hampumep, y Bcex Xopmo-
SEIX Ha DaHHEN CTaJHWM Da3BUTHA €CTh XODAAa, HEpBHaA TPyOKa
= xHIIeYHad TpyOKa ¢ :Xa0epHBEIMH INeIAMU B Hel. IMOPHOHEL
SceX TPYII D03BOHOYHEIX HA DAHHUX CTAaIUSAX BHEIITHe OUeHb I10-
xoxHu (puc. 49). 3roT haxT mosomun Kapay Bapy chopmynn-
POBaATh 3AKOH 3ap00bluLe6020 cxo0cmaea: «B npenenax Tuma smM6-
DHEOHBI, HAYWHAS C CAMBIX DaHHHUX CTAa[Hil, 00HADYKHUBAIOT U3-
secTHOe of0miee cXoACTBO» . OMHAKO MDY AaIbHEAIIeM pa3BUTUH
SAXJIBIM 3aPOJBIII DPAa3BHBAETCI CBOMM TIyTeM W IpuobpeTaeT
@ce DoJIbIllee CXOACTBO C 0COOSME CBOEro BHa. JeJoBeK, Ha-
TpEMeD, HaunHaeT cBoe 3MODHMOHANBHOE DPAs3BHTHE C OJHONI
EIeTKH — 3HI'OTHI, T. €. KaK 0Bl IPDOXOJUT CTAAWI0 IPOCTEHIINX,
f1acTysa aHAJOTMYHA KOJMOHHMAJIBHBIM XHUBOTHBIM, CXOTHBIM
£ BOJBBOKCOM, TacTPyJia — QHAJOT OIBYCIOHHBIX KHIITEYHOIO-
mocTHEIX. B mepBrle Henenw smOpuoreHesa y OyAyIINEro ueo-
BeXa ecTb X0pJAa, KabepHbIe MEeTH A XBOCT, T. €. OH HAIIOMHHA-
T ApeBHEUIINX XOPLOBEIX, CXOAHEIX 110 CTDOSHHIO C HhIHEITHHAM
SEHIETHUKOM. JTOT M MHOTHE APYTHe IPUMEDHl MOKa3kIBa-
CBA3b MEXIy HHIWBHAYATbHBIM Da3BHTHEM KaiKIOT0 Op-
TEEW3MA U 9BOJIONHEeH BHa, K KOTOPOMY 3TOT OPraHu3M OTHO-
EHTCH.
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ICTAOANA

nmcragug

Pti6a CanamaHgpa  Yepenaxa Kpkica Yenosek

Puc. 49. CxozerBo aMODHOHOB HEKOTOPDEIX XHBOTHBEIX HA PAHHUX
CcTafusaX PASBUTHA
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9Ta MbICTb OBLIa CHOPMYIUDPOBAHA B OUO0ZEHEMULECKOM 3a-
=ore @. Mronnepa u 3. ['eKkKeNla: WHAUBUAYAJILHOE DA3BUTHE
ocobu (ormozenes) IO OIDENEIEHHON CTETIeHH ITOBTOPAET UCTO-
DHYeCKOe pa3BuTHe BHAA (Puiozere3), K KOTOPOMY OTHOCHTCH
JaHHAA 0C00E.

HsBecTHBIN pycckuii yueHEIH A. H. CeBeprioB BHeC BayKHEIE
JI0IIOJIHEHUA B 3TOT 3aK0oH. OH ycTaHOBHWI, YTO B 3MOpUOTeHese
TOBTOPAMTCA HNPH3HAKH 3apPOABIIIEH, a HE B3POCIBIX ocobei,
Hanpumep, :xabepHbIe eI y 3apOAbIIa YeJI0BeKa CXOLHEI 0
CTDOEHHIO C XKa0eDHBIMH INeJISMHU 3aPOoakIel pEI0, a He ¢ xab-
DaM¥ B3POCJIEIX PEIO.

BuorenerTnyeckuil 3aK0H HMEET OUeHb BasKHOE 3HAUEHUE, I10-
"KOJBKY CBUJIETEJIBCTBYET 00 OOIMUX mpegKax JKXUBOTHBIX, OT-
H0CAIUXCA K PasiIHUHBIM CHCTeMaTudecKuM rpynnam. OH mo-
3BOJIAET MCIOJIL30BATE JaHHBIE 3MOPHOJOTHY AJIA BOCCO3IAHUA
zo1a GuIoTreHesa.

Onmozenes.

Imbpuonanvuslii nepuod onmozenesa (ambpuozenes).
ITocmambpuonanvrsili nepuod oHmozexesd.
HApobnrenue. Bracmomepsi. Bracmyna.
Ilepsuunasa nonocms mena. 'acmpyna.
Jdxmodepma — HAPYIHHBLL 3aPOTbLULESDUL NUCTOK.
Inmodepma — 6HYMPEHHUU 3aPOObLULESHLI LUCTOK.
Ilepeuunas xuwra. Ilepeuunsiii pom.
Mesodepma — cpednuil 3apodviuresvlii LuUCMOK.
Heiipyna. Hepenas mpy6xa.

IIpamoe pazsumue. Henpamoe paseumue.
Jaxon 3apodviuLe60zo cxodcmaa.
Buozenemuuweckuil 3axon. @Punozenes.

1. Hem HaumHAETCS U YeM 3aKaHIMBAETCA IMOPHO-
HaJIbHBEIH EPHOJ PA3BUHTHA?
2. Yem HAYWHAETCS U YeM 3aKaHYHBaeTCH II0CTIMO-
PHOHAaNLHBIH NEePHOL PAa3BHTHA?
‘3. Kakue cmcTeMbI OpraHOB 00pas3yIoOTCa U3 HKTO-
IepMuI? 3HTOOEDMEI? Me30aepMbl?
4. TIprBexuTe IPUMEDHI dKUBOTHEIX C IPAMBIM U He-
OpAMBIM Da3BHTHEM.
5. B uem sHaueHHe GHOreHETHIECKOT0 3aK0Ha?
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5 3aK0HOMEPHOCTU
HACJeIOBAHUSA IIPU3HAKOB,
ycranoBiaeHHsble I'. MeHzeneM.
MoHorubpugHoOe |
CKpeIlBaHue

1. ¥V kakux OpraEH3MOB TOJBKO OJHA KOJBIEBAA
xpomocoma?
2. Yro Taxoe rudpua?

Tenemukxa — HayKa, A3ydaiomas 3aKOHOMEDHOCTH HacCJen-
CTBEHHOCTH W M3MEHIWBOCTH JKMBBIX opranusmos. Hacnedem-
8eHHOCMb — 3TO CBOMCTBO BCEX JKUBBIX OPraHW3MOB IIepelaBaTs
CBOM IPU3HAKH U CBOMCTBA W3 IOKOJIEHUHA B IOKOIEHHE. Hamen-
4uB0CMb — CBOMCTBO BCEX JKHBEIX OPraHH3MOB IpHOOpPETaTh B
Ipomecce WHAMBUAYAIBLHOTO Da3BUTUA HOBHIE NIDU3HAKH. Oe-
MeHTADHBIE eJMHUIEI HACIEeICTBEHHOCTH — Z€Hbl — IMPEACTAB-
astor coboit yuactru [THEK xpomocoM.

3aK0HOMEDHOCTH, II0 KOTOPHIM IPDU3HAKY IIepe/laiOTCsA U3 1O~
KOJIEHHS B IOKOJIEHNE, IIEPBBIM OTKDBLI BeIMKUH UEIICKUHA yHIe-
meii Tperop Mergens (1822—1884). I'perop MeEzeas B 25 JeT
CTAN MOHAXOM, yiKe IIOCJIE 3TOT0 OH IPOCIymaa Kypc MaTeMa-
THKY ¥ eCTeCTBeHHLIX HAVK B BeHcKoM yHHBepcutere. llosnHee,
¢ 1868 r., o 6BLT HacTOATEIEM aBIyCTHHCKOTO MOHACTHIPA B
YeIICKOM ropoje BpHO ¥ OZHOBPEMEHHO IIPENofaBal B IIKOJIE
eCTeCTBeHHYIO HCTOPHUIO ¥ Gu3KNKy. B TeueHHe MHOTHX JIET Meg-
neab Kak 00TaHWK-TI00KTeNIh MPOBOAU ONBITHI B MOHACTBIP-
cxoM cany u B 1865 r. omy61muKoBai paboTy «OnBITEI HAT PACTH-
TeJHHLIMH T'HODHAAMM», B KOTOPOM W3IOMUJI OCHOBHBIE 38KO0-
HBLI HACJE[CTBEeHHOCTH. [

T'uGpumonormaeckmit MeTon. OcEOBOH 3aMeyaTe/iLHON pabo-
161 T'. MeHens GBI TaK HashIBaeMbIl 2ubpudonozuiecKull. me
mod. CyThb aTOTO METOZAa 3aKJIIYaeTCHd B CKPeIUBaHUU (rubpm=-
IW3anAy) OPTAHMW3MOB, OTJIHYAIIIUXCH APYT OT APYTa KAKH-
Mu-1u60 MpU3HAKaM¥, U B IIOCIeIyIOIeM aHaIn3e XapaKTepa
HACTeOBAHWA TUX NPH3HAKOB ¥ moToMcTBa. ['MOpuooruye:
CKIit METOA [0 CHX IIOp JIeKAT B OCHOBE HCCJIe0BaHUH BCEX Ie-
HETHKOB.
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Crasa onsrTer, MeHeIb IPHAEDKHBAICH HECKOIBKUX mpa-
2us. Bo-mepBeIX, paboTas ¢ cafoBBIM TOPOXOM, OH HCIOIb30BAI
17 CKPeIlWBaHUA DACTEHUS, KOTOPEIE OTHOCHJINACH K DPasimy-
=6IM copTaM. Tak, Hanpumep, y OZHOTO COPTA FOPOITWHEI BCEraa
OBLIM JKEJITEHIe, 8 ¥ APYroro — Bcernaa sejieHbie. Tak Kax TOpPOX
aMOOUBLIAEMOe PACTEHHE, TO B IPHPONHAIX YCIOBUSIX 3TH COPTA
He cMermuBaTcea. Takue copTa HAa3BIBAIOT YUCTLbIMU JUHUAML.

Bo-BTophIx, uT065I HONMYYHTE GOMbINe MaTepHaIa NI AHATH-
33 3aKOHOB HaC/IeACTBeHHOCTH, MeHzen s paborar He ¢ ogHoOi, a
© HECKOJIBKMMH POAHUTEIbCKHMH IMapaMy ropoxa.

B-rpersnx, Mennens HaMepPEeHHO YIDOCTHII 3aaqy, HaG/IIO-
1ad 3a HacJeOBAaHWEM He BCeX IPHU3HAKOB ropoxa cpasy, a TOJb-
%0 OJHOM X mapsl. [I71s CBOMX OIBITOB OH H3HAYAILHO BHIOPAI
OBeT CeMAH ropoxa — ropommuH. B Tex cayuasx, Korga pofu-
TEIbCKHEe OPraHM3MEI Pa3INYaloTCs JIUIIE [10 OAHOMY IPU3HAKY
(HapuMep, TOJBKO [0 IBETY CeMAH HJIH TOJLKO o GopMe ce-
MsH), CKpeIMBaHue HasdbIBAIOT MOHOZUOPUOHBLM.

B-ueTBepTEIX, MMes MaTeMaTHUeCKOe 00paszoBanue, Menaes
TPHMEHHUN 1A 00paboTKH JaHHEIX KOJMYECTBEHHEIE METO/bI:
OH HE IIPOCTO 3aMedall, KaKOB IBeT CeMAH ropoxa y mOTOMCTBA,
20 ¥ TOYHO IOACUYUTHIBAN, CKOJBKO TAKUX CEMAH MOSBUIOCE.

Hazo no6asuts, uTo MeHzeIb 09€Hb YAAYHO BEIOPAI [JIA OIIbI-
TOB ropox. I'opox merxo BeIpammsaTh, B yelaoBHAX Uexuwu oH
DasMHOMKaeTCs HECKOJILKO pa3 B T'OJ, COPTa rOpOXa OTIMYAIOTCS
IDYT OT ApyTa PANOM XOPOIIO 3aMeTHBIX IPU3HAKOB, H, HAKOHEI,
3 IPHAPOJE TOPOX CAMOOIBLISEM, HO B SKCIIEDHMEHTE 3T0 CAMOOIIEI-
JeHHe JIETKO IPEJOTBPATHTh, W SKCIEPHMEHTATOD MOKET OIIbI-
7ATh PacTeHNUe IBIIBIOHA ¢ APYTOro PACTeHHsA, T. €. MePEKPECTHO.

Ecnu mons3osaTeca TepMAHAMY, TOABUBIIMMUCS Yepes MHO-
T0 JeT nocae pabor MeHzend, To MOXHO CKa3aTh, YTO KJIETKH
DacTeHU’ ropoxa OZHOT'O COPTa COAEP’KaT IO ZABA IeHa TOJIBKO
HEeJITOM OKDACKH, & TeHBI PACTEHUI APYTOT0 COPTa — II0 [Ba Te-
Za TOJBKO 3€JIEHO# OKpacKH. I'eHbI, OTBETCTBEHHEIE 33 PA3BU-
THe OXHOIrO MPHU3HAKAa (HaIpHUMep, IBETa CeMAH), HOMYIHIN Ha-
3BaHUE QANeNbHbLX 2eH08. Ecu OpraEmaM COepXUT ABa OIH-
HaKOBBIX aJIJIEeJIFHEIX reHa (HanpuMep, o0a resa 3eJIeHOTO IIBeTa
ceMAH WIIH, HA000pOT, 00a reHa >KeNTH3HEI CeMAH), TO TAKHe
ODTaHW3MEBI HAa3LIBAXT 20MO3UZOMHEbIMU. ECau Xe aljledbHbIe
TeHBI PA3JIMYHEI (T. €. OAWH U3 HUX ONpPENEIsieT XKeaTYIO, a APY-
T0#f — 3eJIeHYI0 OKPACKY CEMsiH), TO TAKHE OPraHu3MEI HA3hIBa-
T 2emepo3uzomHbLMu. IACThIe THHEH 00Pa30BaHbLI TOMO3UTOT-
ZhIMY DACTEeHWAMH, MO3TOMY IDH CAMOOILIIEHWH OHH BCErja
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BOCIIPOMBBOJSAT OJWH BADUAHT IPOABIEHHS NPU3HAKA. B ONBI-
Tax MeHzend 3To OBIJI OHH W3 IBYX BO3MOKHBIX IBETOR CEMAH
ropoxa — WMJIM BCErja >KeJIThIH, U BCer/a 3eJIeHbIN.

(He 6yzem 3abniBaTh, 9TO B Te IOABI, Korna MeHzaesb CTABHI
CBOM SKCIIEDHMEHTHI, 0 TeHaX, XPOMOCOMAaX, MUTO3e U Mei03e
He 6BLI0 H3BECTHO HAYEero!)

Enunoo6pasue ru6puIoB nepBoro noxkonenus. VckyccTeeH-
HO CKpeIABaf DACTEHHSA IOpoXa C KEeJITHIMH IODOIIWHAMU C
DACTeHWAMY, UMEIIUMH 3eJeHEIe TOPOMMHEE! (T. €. TPOBOAA
MoHOTMOpHAHOe cKpemuBaEue), MeHgens ybeausucs, 4To BCe
ceMeHa MOTOMKOB-THOpHZOB OyAyT sKejnTOro mBera. Taxoe e
ABJeHVe OH HAOIIOZATI B ONBITE IPU CKPEIIUBAHUM DACTEHHH
¢ TIANKVMMHA ¥ MODIIHHHCTHIMHM CEMEHAaMH — BCe IHOpHIHBIE
pacTeHnA MMeNH TJIafKue ceMeHa. IIpoABIsAomuica y rudpa-
OB IPUBHAK (3XeJTH3HY CeMsiH UK MIafKoCcTh ceMaH) Menaens
HasBaJ JOMUHAHMHBLM, & TIONAaBIsSEeMbIA OpuU3HaK (T. e. 3eje-
HBIH BET CeMSAH WM MOPIIAHUCTOCTD CEMAH) — PeUeccuUsHblLM.
IloMWHAHTHEIH TPASHAK IPUHATO 0603HaUaTh 60bII0% GyKBOH
(A, B, C), a periecCUBHEIA — MaJIeHBKO (&, B, C).

Ha ocHOBaEWH 3THX HaHHBIX MeH[eas cQOPMYIHUPOBAT Npa-
U0 e0uHoo0pa3us zubpudos8 nepeozo NOKOJeHUA: Npu CKpe
wuearnuu 08Yx zOMO3UZOMHLLX OP2AHU3MO8, OMAULAIOUUXCHE
dpyz om Opyza 0OHUM NPUHAKOM, 6Ce 2ubPUdbL NEPB0ZO NOKO-
neHusa Oydym umems npusHnar 00H0z0 u3 podumeseil, U NOKO-
neHue no 0anHoMYy npusHary 6ydem eOuHO00PA3HLLM.

I3 ceMsH, MOJIyYeHHBIX B IEPBOM NOKOJIeENN, MeHenb BhI-
DACTHJI PACTEHHSA TOPOXa W CHOBAa CKPECTII MX MeXAy COOOH.
V pacrerwmit BTOPOTO OKOJIEHHS GOIBIIAHCTBO TOPOITHH OBIIE
JKeJITOrO IIBETa, HO BCTPEYAIUCh U 3eJIeHkIe FOPOIMHEL. Beero ot
HECKOJILKHX CKpellWBAEMEIX Iap pacTeHHH MeHens IoIyYns
6022 :xenTeix m 2001 3eeHBIX TOPOIIKH. JIETKO COCIATATE, UTO
%/, TEOPUIHBIX CeMAH UMeNH XKeJITyI0 OKPacKy u !/, BeJIeHyo.
HBﬂeHHe IIPA KOTOPOM CKDeIWBaHWe IPHUBOJUT K 00pasoBa-
HHIIO IIOTOMCTBA YaCTUUHO C JOMUHAHTHBIMH, YACTUYHO C PeIec-
CHBHBLIMY IIPU3HAKAMU, IIOJIYUNIO HA3BAHWUE PACUWENJeHUA.

ODIBITEL ¢ ZPYTHMHE IPU3HAKAMHU IIOATBEPAUIIN 8TH Pe3yIbTa-
eI, u MeHneab cHOPMYIHPOBAJ NPABULO DACULENJIeHUA: NpU
ckpewusaruy 08yx nomomxos (zubpudos) nepeozo noKoLeHuS
Mexcdy coboil 80 6MOPOM NOKOLEHUY HAONIOOAEMC pacujenie
HUe U CHOBQ NOABILAIMCA 0C00U € peyecCusHbLMU NPUIHAKE
Mu; amu ocobu cocmasnisiom 00HY Lemeepmyrn Lacmb Om 6Ce
20 YUCIA NOMOMKOE 8MOP0OZ0 NOKOJIEHUA.
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3aKOH YHCTOTHI rameT. [1a 00bsicHEeHHA TeX (HhaKTOB, KOTO-
DBI€ JIETJIM B OCHOBY IIDaBHJIa eIHH000pas3usa rubpUI0B IIEPBOTO
TOKOJIEHWs ¥ IpaBHJIa paclienyieEnd, . MeHmens mpesmoso-
AU, UTO «3JIEMEeHTOB HacJIeLCTBEHHOCTH» (I'€HOB) B KaKI0H CO-
MaTHYeCKOoH KJIEeTKe II0 IBa. B KiieTkax rubpuaa MepBoro moKo-
JIeHWS, XOTA OHHM U MMeIT TOJBKO KeJIThie TOPOIIUHELI, 0653a-
TeJIBHO JOJIFKHBI IPDHCYTCTBOBATE 00a «3JieMeHTa» (| KeJToro,
# 3eJIeHOT'0 IIBETOB), HHAYE ¥ THOPUI0B BTOPOrO IIOKOJEHHI He
MOKeT BOBHMKHYTE TOPOIIXH 3eJIeHOTO IBeTa. CBA3EL MK Y mo-
X0JIeHUAMHE o6ecIIeYHBaeTCA UePE3 MOJOBLIE KIeTKH — TaMeTh.
3HAYHT, KAXKIad raMeTa IOJIyJaeT TOJBKO OJFH <«dJIeMEeHT Ha-
cIeJCTBeHHOCTH» (TeH) U3 ABYX BO3MOMKHBIX — «KEJITHIH» MK
«3eJeHBIN» . ITY TUnoTe3y MeHzAexsa 0 TOM, 9TO npu o6pa3osa-
HUU zamem 8 KaxcO0ywo u3 Hux nonadaem monbKo 00uH us 0syx
1IJEAbHbLX 26H06, HA3bL6AI0M 3AKOHOM HYUCTMOMbL ZAMeM.

W3 omerToB I'. MeHie/15 10 MOHOTHGDHUIHOMY CKPEIIHBAHUIO,
TOMHMMO 3aK0HA& THCTOTEI TAMET, CIENyeT TaKyKe, UTO TeHEI IIe-
DefalTcHd U3 IIOKOJIEeHUS B MOKOJIEHHEe He MeHAsch. Hade He-
303MOKHO 00BACHUTE TOT (DAKT, 9YTO B IEPBOM IIOKOJIEHUH IIOC-
7€ CKPeIMBAHHUS FOMO3UTOT C KEeJTHIMH U 3€JIeHBIMH T'OPOIIIH-
=ZaMH BCe ceMeHa OBIIT JKeThie, a BO BTOPOM IIOKOJEHUH CHOBA
I0ABUIINCEH 3eJIeHbIe ropoinuasl. ClefoBaTe IsHO, TeH «3eJIeHO-
TO OBeTa FOPOIIKH» He UCYe3 U He TIPEBPATHIICH B MeH «JKeJIToT0
IBeTa TOPOIIMHE», 4 IIDOCTO He TPOSBHUJICS B IIEPBOM IIOKQJIEHUH,
TONAaBJIEHHBLIA JOMHAEAHTHEIM I'eHOM 3KEJITHSHEL.

Kax e 06bACHUTL 3aKOHOMEDHOCTH TeHETHKHU C IMO3UIIHit
COBpEeMEHHOM HayKEH?

ITuTonormyeckue 0CHOBBI 3aKOHOMEDPHOCTEH HACIEeTOBAHHUA
IpH MOHOTHOPHIHOM CKpelIHBaHHH. M300pasumM MOHOTHODHI-
H0e CKpeminBaHHe B Buze cxemsl, CuMBOI Q ofosHaAUAeT eH-
°KyI0 0C00b, CUMBOXI (3 — MY?KCKYIO, X — CKpeIuBanue, P —
DOAUTENBCKOE MOKONerre, F, — mepBoe moKo/I€eHAE IOTOMKOB,
F, — BTOpOE IIOKOJIEHWE TIOTOMKOB, A — T'eH, OTBeUalOINUil 3a
TOMUHAHTHEIN 3KeIThIH IIBeT, a — T'eH, OTBEYaIONIHH 3a pelec-
CHBHEIHA 3€JIEHBIH OIBET ceMsaH ropoxa (puc. 50).

W3 prucyEKa BUAHO, 9TO B KaXK/0H raMeTe POJAUTEIbLCKHIX OCO-
Seit OyneT IO OLHOMY TeHy (BCIIOMHHTE Meii03): B OLHOM CIyIae
A, B ApyroMm —-a. TakuMm 00pasom, B IepPBOM IMOKOJEHHUU BCE
coMaTHUYeCcKHe KIeTKH OYAYT reTepo3suroTHEIMA — Aa. B croio
o4epenb, FrE0OPUIbI IEPBOTO IIOKOJIEHHUS ¢ DABHOR BEPOATHOCTEIO
moryT o0pasoBeIBaTh ramersl A wau a. CiyuaiiHele KoMOUHA-
1WA 3THUX ramMeT IIPHY II0J0BOM IPOIIECCe MOTYT AATh CAeAYIOIITe
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A

raMeTs A a

Pue. 50. \\}/ ' d
Cxema E; Q Aa X s

HACTeNOBaHUA 2

IPH3HAKOB aMeTel A a A a
IpH MOHOTHG- l>%4
PHAHEOM

CKpEMUBAHNH F, AA A2 Aa 2B

BapuaHThl: AA, Aa, aA, aa. ITepBrle Tpu pacTeHHsi, COAEPKa-
mue red A, 1o IpaBUAy ZOMHAHEUAPOBAHUA OyLyT HMETh KeJIThe
FOPOIIMHEI, 4 YeTBEDTOE — DELecCHBHAA TOMO3UroTa aa — 0y-
IIeT ©METH 3eJIEHbIe TOPOIITHHEI.

T'ubpudonozuieckuil memod. Yucmuvie nunuu.
Monozubpudnvie ckpewuéanun. Annenvrvie zenbl.
T'omosuzomubie u 2emepo3uzomuble OPZAHUIMBL.
Homunanmusie u peyeccuénvie npusnaxu. Pacwennenue.
JaKOH HUcCmombslL 2amem.

1. Kaxupx npasun npunepsxusancs . MeHens IpE
IIPOBEJEHHH CBOUX ONELITOB?

Tlouemy mua onkiToB I'. Mermena GBI YAAYHBIM
BEIOOD TOpOxa?

Kaxue reHBl Ha3bIBAIOTCH AJIIEIHHBIMHE !

YeM rOMO3HTOTHEIR OPTAHA3M OTJIAIAETCHA OT Te-
TEPO3UTOTHOTO?

B ueM cyTh THOPHZOIOIHUECKOTO MeToZa?
CthopMyTmpyiiTe 3aK0H YUCTOTEI raMeT.

Yro TaK0e MOHOTHOPHAHOE CKDeIUBaHNE?
Kaxoii IpH3HAaK HA3EIBAETCS JOMUHAHTHEIM? De-
IeCCHBHEBIM?

B ueM cyTh IpaBuia eguHO0OpasHA rHOpHAOE
TepBOro HoxoJgernsa? [IponuIIoCTpUpyiTe CBOR
OTBeT CXEeMO.

ChopMyIHEpYHTEe DPABUIO pacIlelsieHus. Ha-
pucyiiTe cXeMy CKDEIIUBaHUS THODHIORB IIEPBO-
T0 IOKOJEHUS.
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3.0. Hemommoe TOMUHUPOBAHUE.
lNemoTumn u penoTu.
Ananusupyloiiee
CKpeluBaHUEe

1. Muoro J1u reHOB E 0OZHOIH Xpomocome?
2. CroIBKO XpOMOCOM B fApe KISTKH deaoBeKa?

He Bcerma mpuaHEaky MOYKHO YETKO Pa3felInTh Ha JOMUHAHT-
ZBle W PEIleCCHBHEBIE. B 3THX CAyYaaX JOMUHAHTHBIN TeH HE 0
=0HIIA OAABJISET PEHEeCCHBHEIN I'eH W3 a/lIeJbHOH maphl. [Ipu
>TOoM 6YOYT BOBHHKATE IPOMEXKYTOUYHEIE IPH3SHAKH, ¥ IIPHU3HAK
v FOMO3UTOTHEIX 0co0eif OyIeT He TaKHM, KaK Y IeTepO3HuIroT-
SBIX. JTO ABJIEHWE MONYIMIO0 HAa3BAHUE HENO0JAH020 OOMUHUPO-
zarusf, IloAcHUM €ro Hd IPUMEDE.

IIpu cKpeluBAHWHY DACTEHUH HOYHON KPACABUIIEI, HMEIOIIEeH
TvpnypHBIE MBeTKH (AA) ¢ pacTeHreM, UMeIUM Gelrbie TBET-
=H (aa), BCe paCTeHHSA MEPBOTO MOKOJeHUA OVAYT UMETh IIPOMe-
HYTOUHYIO PO30BYI OKpackKy (pmc. 51). DTo HE IPOTUBOPEUUT
TpaBUNY eZWHO0Opas3usa rubpuAoB mepBoro nokogesud I'. Men-
JeJif: BeIb AefiCTBUTENILHO B HIEPBOM IIOKOJEHHH BCE IIBETKH PO-
30BBIe. IIp¥ CKpEIUBAHUY IBYX ocobell HOUHOU KpPacaBUNEI U3
TepPBOr0 IOKOJIEHKHA BO BTOPOM MMOKOJIEHUH ITPOUCXOLUT DACIIEII-
IeHWE, HO He B cooTHOmeHnH 3 : 1, a B coorHomenun 1 : 2 : 1,
T. €. OIWH IBeTOK Oenbré (aa), mBa po30BeIX (Aa) ¥ ONUH IyDP-
oypHBIA (AA).

ITo cux TOp MBI pacCMaTPHBAJIH CIy4al HacleJOBaHUS OTHO-
T0 IPH3HAaKa, oupefensemMoro ogaaM reEoM. Ho 1ro6oii opragusm
AMEeT OrPOMHOE KOJTMUECTRBO IPU3HAKOR, IPAYEM 3TO HE TOJIBKO
3HeINHWe, BUANMbIE 0CODEHHOCTH, HO U MPH3HAKKA OmOXMMUYe-
“xue (CTpoeHMe MOJIEKYJ, aKTHBHOCTE (DEpMeHTOB, KOHIIEHTDA-
U BEIECTRB B TKAHAX KPOBH H T. II.), aHATOMHAYECKYe (pasMephl
= (hopMa opraHoB) u T. m. JIroboi# npr3HAaK, KAKAM OBl IPOCTEIM
H HU Ka3aJCsd, 3aBUCUT OT MHOTOUHCIEHHEIX (DU3HOIOTHIECKHAX
7 GHOXHMHAYECKHX IPOLECCOB, KAXKIBIH U3 KOTOPBIX, B CBOIO OYe-
DeNlb, 3ABUCHT OT AeATEIbHOCTH 0eIKoB-)epMeHTOR.

COBOKYIIHOCTEL BCEX BHEIIHWUX W BHYTPEHHUX IIPHU3HAKOB U
“BOMCTB OPraHW3Ma HA3EIBAIOT (DeHOMUNOM.
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Fomoaurota leTepoaurota = FeTeposurota [omMo3suroTa

Pue. 51. Cxema HacIeoBaHUSA IPHIHAKOB DU HEIIOJTHOM
JNOMAHHPOBAHHUH

COBOKYIIHOCTH BCEX TeHOB KaKoro-1ubo opraHusMa HasbIBa-
10T 2EHOMUTLOM.

DeHOTUIWYECKHAE IPU3HAKH, OIpeJelseMble TeMU I WHEI-
MM TeHAMH, B DA3JIUUHBEIX YCJIOBHUSX CYIIECTBOBAHHS Da3BUBA-
I0TCHA TT0-PA3HOMY.

IIo heBOTHITY He BCerga MOJKHO IOHATH, KaKWe IeHbI COZiep-
JKUT fanHasg ocodb. HampuMep, y pacTeErns ropoxa, HMEIIIETO
JKeNThIe ceMeHa, TeHOTHI MoxKeT ObITh U AA, m Aa. A BOT pelec-
CUBHBIN IIPU3HAK MPOSBISETCH TOJBKO Y TOMO3UTOTHEIX DacTe-
HUHA ¢ TEHOTHUIIOM aa. VIHBIMH CJI0BaMH, MBI BCerga 3HaeM, Ka-
KOB FeHOTHII ¥ 0COOH ¢ PeNeCCHBHEIM IDU3HAKOM.

1A ycTaHOBJIEHWSA TeHOTHIIA 0co0el, KOTOpEIe He pasimda-
IOTCH 10 (DeHOTHITY, UCIIOJL3YIOT TAK HadblBaeMOe aHaAIU3UPYIo-
IMee cKpeluBaswe. [IpA 3TOM 0c00b, TEHOTHII KOTOPOW HYMKHO
YCTAHOBHUTE, CKPEIUBAIT ¢ 0CO0BI0, TOMOSUIOTHOMN IIO perec-
CHBHOMY I'eHY, T. €. ¢ aa. HampuMep, AJIA TOTO YTOOBI BEISICHUTS,
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XaKHe U3 PACTeHHIH ropoxa C KeJITEIMY CEMEHaMH COIepXKaT re-
soru AA, a Kakme Aa, UX CIIeAyeT CKPECTHTH C DACTEHHAMY,
AMEIOIUMHY 3eJieHbie ropoimuHs! (aa). Ecnm ucenenyemoe pac-
TeHHe IMeeT reHoTHI AA, To Bce IOJIyIeEHOe IOTOMCTBO OyaeT
AMETh JKeJIThIE CeMeHAa.

Ecnu e HecenyeMElA OPpraEd3M FeTEPO3UTOTEH, T. €. Aa, To
3 IOTOMCTEBE IIDH aEAIH3HPYIOIIEM CKpemuBaEny Oy gy T Habo-
JIaTHCS PACTEHHUS ¥ C JKeJITHIMU, W C 3eJIeHBIMHA TOPOIIUHAMHA B
coorHomenun 1 : 1.

Henonnoe domunuposatue.
@enomun. I'enomun.
Ananusupyrowee ckpewusanue.

1. Kakoe pacmennesue mo GeHOTHIY TPOUCKXOIUT
BO BTODOM TIOKOJIEHHY IPH HEITOJHOM JOMUHHPO-
BaHHAH?

2. Yro Takoe penornn?

3. Beernma mm o GEHOTHITY MOXKHO OIIPEAEIHUTE Te-

4

5

HOTHIT?

. FicXomHO 3HAA TeHOTHII, MOKHO JH IPEICKa3aTh
deroTHO?

. 3Has MEeHOTHII, MOKHO JIX YyTragaTh TeHOTHII?

3l HMurubpuaHOoe CKPENIUBaHUE.
3aKOH He3aBHCUMOI'0
HaCJIEAOBaHUA IIPHU3HAKOB

Moryr 1 gBa opraEM3Ma OSHOTO BHIA PAa3iiH-
YATHCH TOJBKO II0 OJHOMY IPHIHAKY?

Bce oprarmamer kKakoro-1mto Buga 00EI9HO OTINYAIOTCA APYT
0T Apyra IO MHOTHM IPH3HAKAM.

Ecnu aBe 0cobu OTIMYAOTCA IPYT OT APYra IO ZBYM HpHU3HA-
XaM, TO CKPelIUBAHNE MKy HIMU Ha3bIBAETC OUZUODUOHbBLM,
eCJIH II0 TPeM — mpuzubpuduevim u T. 1. Cxpeniurasnme ocobeit,
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PasIHYaIUXCA I0 MHOTHM IPU3HAKAM, HA3BIBAETCH NOAU2LO-
PudHBLM. ;

YeTaHOBHEB 3aKOHOMEDHOCTH HACJIENOBAHWS OIHOTO IPHU3HA-
ka, I'. MeHzens uccneoBay XapaKkTep PacIleneHus IPH CKpe-
IMWBAHEWK [IBYX YHCTBHIX JUHHHA TOPOXa, PA3JAYAIONIUXCA IIO
JBYM IPHU3HAKAM: OBETY CEMSH (KeNThie UK 3eJeHBIe) U (op-
Me ceM#AH (TJIaJKWe WIH MODPIIAHUCTEIE). [Ipu TaKOM CKpeIu-
BAHWU IPHU3HAKH ONPEeNeNAITCH DA3TUUYHBIMYA IM4PaMH I'€HOB:
OflHA aljeik OTBEYAET 3a IBET CeMsH, Apyras — 3a (opMy.
Wenras okpacka ropomuH (A) JOMHHUDYET Hajx 3eJeHOH (a),
a rmagkada opma (B) Han MopiquaHCTOH (B).

B nepsom nokonernum (F,) Bce ocodu, Kax u JOIKHO GBITH IO
BaKOHY eAnHO000pasma ru0pHAOB IIEPBOT0 IOKOJEHHA, HMEJH
JKeJITEle, IIaJKKUe TOPOINHELRL. IS Toro 4To0k! MOHATE, KAKHM
o6pasoM OYyIyT KOMOMHHDPOBATHCA DK CKPEIUBAHUY ABYX I'U0-
PH/IOB IIEPBOT0 IOKOJIEHHA BCe BO3MOKHEIE BUEI I'aMeT, AMepH-
KaHCKUM reHeTrKoM IlemHeToM Oblaa IpejyioskeHa TAK HABHI-
BaeMas pemreTka IleEHeTa, ITO3BOJAIOIAA HATJSALHO IIPEACTA-
BUTE BCe BHIEI KOMOMHANINI TEHOB B raMeTax M Pe3yIbTAThI HX
canuAaHEnA. Tak KaK OpHU JATHODUIHOM CKPEIUBAHUHT 00pPasyoT-
ca 4 Buzna raver: AB, As, aB u aB, TO KOJIHYECTBO BHAOB 3UTOT,
KOTOpEIE MOTYT BOBHUKHYTE IPH CIYIANHOM CIUAHUY 3THX I'd-
MeT, paBEO 4 x 4, 1. e. 16. ViMeHHO CTOJIBKO KJIETOK B DEIIeTKe
ITerrera (puc. 52). I3 pUCYHKa BUIHO, UYTO IIPH 3TOM CKPeIIn-
BaHUW BOZHUKAKT ciexyiomue 9 Bugos remorunos: AABB,
AABg, AaBB, AaBs, AAss, Aass, aaBB, aaBB u aaBB, Tak Kak
B 16 coueTaHHAX €CTH TMOBTOPEHUS. ITH 9 reHOTUIIOB IIPOSABJIA-
I0TCH B BHJe 4 PeHOTHIIOB: XKeNThie — IIagKHe, KeJIThle — MOD-
IIWHKUCTEIE, 3e/IeHble — IVIaJKHE U 3eJeHbIe — MODIIUHUCTEIE.
HucneHHOE COOTHOINEHVE 3THX (DEHOTHITNIECKUAX BAPUAHTOB Ta-
KOBO:

9:xr : 3™ : 331 : 13M.

Ecnm e momyuennsie I'. MenmeneM pe3ysbTaThl PaCcCMOT-
peTh OTIeJBHO II0 KasKA0MY 13 IPHU3HAKOB (IBeTy u dopme), TO
0 KaXIoMy H3 HuX OyIeT coXpaHAThCH COOTHOIIeHHe 3 @ 1,
XapaxKTepHOe I MOHOTHODHIHOTO cKpemwuBaug. OTciona
I'. Mengens 3aKJIIOYHJI, 9TO OPU AWUTHOPDHAHOM CKpEIIWBa-
HUW I'eHBl ¥ OIPDU3HAKH, 32 KOTOPEIE 3TH I'eHEI 0TBEUAIOT, code-
TAIOTCA W HACAEAYIOTCA HE3aBHCHMO OPYT OT APYyra. 9TOT BhI-
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P KenTwii 3eneHsiin
rnanKuii MOPLMHWCTBIA
AA BB aa bb

XKenTeld rnankui
Aa Bb

n

rameTs!
F,

TaMeThbl

¢

Kentbli . Kentnin Kentsli XKenTteli
rnagkwia rnagKuin rnagkvin rnagkui
AA AA Aa Aa
BB Bb BB Bb
KenToin XKentoii Kentein Kentbiii
rnankui MOPLMHACTEIA rnagkvin MOPLUMHUCTBIA
AA AA Aa f Aa
Bb bb
Bb 3 bb 4
KenToii KentbliiA 3eneHsii 3eneHsii
rnagkuin rnankKui rnankuin rnagkui
Aa Aa
BB Bb
Kentslid XKentslA 3eneHblil Senéthﬁ
rnagkvia MOPLUMHUCTBIA rnanKuia MOPLUMHMCTBIA
Aa Aa
Bb bb

Puc. 52. CxeMa HacleZOBAHHSA NIPUIHAKOB IPH AUTHOPHIHOM

CHPeIIHBAHHHA
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BOIl IIOMTYYHUJ Ha3BaHHE 3AKO0HA HE3A8UCUMO020 HACIEe008AHUSA
npuU3HamKos, COPaBelIWBOTO HOJIA TeX CJAYYAaeB, KOrga TeHbI
pacCMaTpHBaeMbIX IIDH3HAKOB JeXaT B PasHBIX XpPOMOCO-
MaX.

Huzubpudnoe ckpewusanue.
Ionuzubpudnoe ckpewueanue.
Pewemzxa IMennema.
3aK0H He3a6UCUMO20 HACLeIOBAHUA NPUSHAKOE.

1. Kaxk BEI fymaeTe, 9acTo U B IPAPOLE BCTpEYAaeT-
€S MOHOTHODHIHOE CKpeluBague?

2. CKOIBKO BHAOE raMer obpasyercs y rubpumos
IIEPBOT'0 NOKOJEeHHA IPU JUTHODUIHOM CKPEIIH-
BaHUH?

3.8. CoenrenHoe HaceqoBaHUE
NPU3HAKOB.
3axou T. Moprasa.
ITepexpect

1. Bee Jm TeHBI KIETKM «pafoTaioT» OTHOBPEMEH-
HO?

2. CuapHO 1M DPa3iaHYaeTCs YHCIO XPOMOCOM B
KJeTKaX PasHbIX BHAOB KHBBIX OPraHH3MOB?

B mauane XX cronerus cranro oueBHAHBIM, uTO I. Mergens
OTKPELT e/IHbIE 32aKOHOMEDHOCTH HACIEACTBEHHOCTH JJIA BCEX
FHUBBIX OpraHusMoB. Ho BMecTe ¢ TeM CTajlH HAKAIJIHBATHCH
CBE/IeHHUA O TOM, YTO B HEKOTODBIX CIy4YasX PACIIeILIeHNe IIPOo-
HCXOMUT He 0 npasuiam I'. Merznensa. Hanpuwmep, y aymucToro
TOPOITKa NBa IPHU3HAKa — (OpPMa OELILIEI X OKPACKA IIBET-
KOB — He JJal0T He3aBHUCHMOT0 PACIIEIJICHESA B IOTOMCTBE B COOT-
HOIIeHKH 3 : 1, ¥ TOTOMKH OCTAIOTCS TTOXOKUMHK HA POLUTENb-
ckue ocobu. IIpu ananmse 3TOro ABIEHNA OKA3ATOCE, YTO I'eH (Oop-
MBI TIBLIBIEI ¥ T€H OKPACKY IBETKA JeXKAaT B OLHOH XPOMOCOMe.
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IeficTBUTENHHO, TEHOB, KOJHPYIOIIUX Pas/IMYHbIe IPH3HAKH,
+ mo6oro opraEuaMa O4eHb MHOTO. Tak, n0 MPHOJIH3UTEIbHEIM
pacueram y uenoBeka okoso 100 000 resos, a BHJOB XpPOMOCOM
roneKo 23. TakuM 00pasomM, Bce AECATKHU TEICAY IeHOB YMEIaloT-
g B BTHX XpoMocoMax. KaKoBHI jKe NPUHIHUIEI HAC/IeLOBaHUA
~eHOB, PACIIONIOKEHHEIX B 0fHOH xpoMocome? CoBpeMeHHaA XPo-
MOCOMHAs TEeOpPUsA HACJIEICTBEHHOCTH CO3JaHa BBIIAIOIIAMCS
avepuKaHcKHuM regerukoM T. Moprasom.

OcHOBHBEIM 00BEKTOM, ¢ KOTOpEIM paboramm T. Mopras u ero
vHeHUKH, ObLIa IJIOAOBaA MyIIKa Apo3oduia, HMeoInas Aull-
TOUAHBLIA Habop u3 8 XpoMOCOM. DKCIEPHMEHTHI IOKAa3aH, YTO
zembl, Haxodawueca 8 00HOL xpomocome, npu meilose nonada-
om 6 00HYy zamemy, M. e. HACAeOYIOMCA CyenieHHo. ITO ABJe-
=We MOJYy4YHJIO Ha3BaHHWe 3axorHa Mopzarna. Beuno Taxksxe moKa-
33H0, UTO ¥ KayKJOTO TeHa B XPOMOCOMeE eCTh CTPOIO OIIpe/lesIeH-
=0e MEeCTO — JOKYC.

Onaaxo B 3KcnepuMenTax MopraHa BEISCHUIOCE, UTO CPELH
rUOPUIOB BTOPOT'O0 NOKOJEHUA 0043aTEJBHO €CTh Majioe YHCIO
scobell ¢ mepekoMOMHAMEN TeX IPA3HAKOB, M'eHEl KOTOPHIX JIe-
=aT B 0HOM Xpomocome., KaK 5TO MOIKHO 00BACHUTEL?

Oxas3aroch, 4TO BO BpeMdA podaskl IEePBOro AeIeHud Meiosa
TOMOJIOTHYHBIE XPOMOCOMEI (T. €. HAeHTHYHEIE XPOMOCOMEL Of-
=Z0# aphl) KOE'BIOTHPYIOT MeX Ay c000ii. B 3TOT MOMEHT OHHK MO-
TVT pa3phIBAaThCH B MECTEe KOHTAaKTa M O00OMEHHBAThCA I'OMOJIO-
THYHRIMY YUACTKAMH. JTO SBJIeHHe 00MeHa ajieIbHEIMH I'eHa-
M¥ MeIY OBYMS I'OMOJIOTHYHBIMHA XPOMOCOMaMH IIOJIYUHJIO
=zaspaHue nepexkpecma (puc. 53). Yacrora nepexpecra AJs pas-
IAYHBLIX TeHOB 0KA3a7ach pa3aIudHOo#. UeM fajiplie APYT OT ADY-
ra B XpOMOCOMeE DaCIIOJIOIKEHEI IeHbl KaKUX-JI100 ABYX IIPU3HA-
%0B, T€M BBIIIE BEPOATHOCTE IEPEKPECTA MEXK Y HEIMHU, OTO IIPO-
ACXOLUT IIOTOMY, YTO OJIMBKO DPACIOJOKEHHBIE T'€HBI MMEIOT
f0IbIIe BEPOSTHOCTH 0Ka3aThCA BMECTe, TaK KaK OHH PeJKO pas-
TeJISI0TCA IPH IepeKpecTe. IlepeKpecT CIyXUAT BasKHBIM UCTOY-

Puc. 53. Cxema

IepeKpecTa ' p— ——
TOMOJIOTHIHBIX

XPOMOCOM

B Opofase IepBOro

JeneHUA Meiiosa '
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HUKOM I'eHeTHYeCKOHl U3MEeHYHMBOCTH, TOTOMY YTO IIPH HEM 00-
Pa3yrTcAa IBe XPOMOCOMEI, COIepIKaliue B cefe reHsl 00enX He-
XOIHBIX XPOMOCOM.

K macrosmemy BpeMeHW XPOMOCOMEI MHOTMX BHIOB DaKTe-
puii, pacTeHHH W JKUBOTHBIX maydeHEl. OmpefeneHbl JOKYCHI
Pa3NIUYHBIX T€HOB, IPHYeM OBLIO JOKa3aHOo, YTO TeHLI B XPOMO-
COMaxX PacIoJIOKeHbl JUHEHHO, APYT 3a Apyrom. Ceiiuac Bemer-
CA OYeHb TPYAHAA U AJIHTEeNbHas paboTa IO COCTARIEHMIO I'eH-
HBIX KapT JeJ0oBeKa. S3HAHUE TOT0, B KAKOM XPOMOCOME U B Ka-
KO} ee YacTH HAaXOAUTCHA TOT WJIM WHOH IeH, MOJKET IIOMOYB B
fopsbe ¢ caMBIMU Pa3TWYHBIMH, [TOKA HEH3JIeUYHMBIMHE, GOJIE3-
HAMHY YeJ0BEKa.

Cyennennoe nacnedosanue.
3axon Mopzana.
Jokryc zena. Ilepexpecm.

1. Yo coboit MpeaCTaBIAIOT XPOMOCOMEL?

2. ITouemy He Beerma COOIIONAETCS IPABUIIO HE3ABH-
CHMOTO HaclegoBaEuA NpusHakoB I'. Mennensa?

3. Korza npoucxoaut mepexpect? B geM ero cyrs
H OmonorudecKoe sHadeHue?

3. 9. BzaumozneiicTBue reHos

1. CkoabKO IPYNT KPOBH y YeJOBeKa BHI 3HaeTe?
2. Kaxkue resrsl Ha3bpIBAOTCH AJIeIbHBIMET

B! yaxe 3HaeTe, 9TO ajIebHEIE TeHEL OBIBAIOT JOMUHAHTHEL-
Mu ¥ pereccuBHBIMU. OfHAKO YaCTO OTHOIIEHHU S MEXK Y aJlIelb-
HBIMH IeHaMH CJIOXKHEe W 3aKJIHYANTCI He TOJLKO B TOM, UTO
JOMUHAHTHBIX I'eH He faeT BO3MOXHOCTH IIPDOABUTHCS PEIleCCUB-
HOMY Ipu3HaKy. Hanpumep, BOSMOKHO HEIOJIHOE JOMUHHPOBA-
Hue. B HeKOTODEIX CIy9asx B IPDU3HAKE IOTOMCTBA IIPOSBIIAIOT-
cs reHbl 00oux popureneii. Tak, eciu OIUH U3 POLUTEIEH UMEET
rpynny xposu A (II), a apyro# — B (III), To B KpOBH HeTel Of-
HOBDEMEHHO coAep:kaTca Desku, XapaKTepHBIE IJs IPYHOEL A
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# 1A rpynast B. B stom ciyuae y peGerra 6yger IV (AB) rpyn-
1a KpoBu. Takoi Buj B3aMMOIeHCTBUA aJJIeTEHEIX TeHOB IOJIY-
41T HasBaHWe KOOOMUHUDPOSAHUSL.

IIpu pas6ope IPUENKIIOB HACIEOBAHUA DASINYHbIX IIPU3HA-
X0B Ha IpuMepe ropoxa (mBeT u GhopMa TOPOIINH, HAIpHMep)
Co3naercA BOedYaTJIeHNe, YTO KaKIbll T'eH B TeHOTHUIIe JeHCTRY-
T caM 1o cefe, HE3ABHCHMO OT ADYTUX HEAIENbHEIX €MV Ie-
=oB. Ha camom gesne mr060#i OpraHW3M IpenCTaBISET COGOIM
CJI0JKHYI0O KOOPAWHHAPOBAHHYIO CHCTEMY, B KOTOPOH BCe IIporec-
CEI B3aMIMOCBA3aHEI. B3aMMOCBA35 IIPOIECCOB B OPraHM3Me Oll-
Defle/IsIeTCs B 3HAYWTENLHON Mepe B3auMOZEeHCTBHEeM pasind-
=BIX TEeHOB MexKy coboii. BHIOB B3auMoIeiCTBIA TeHOB B MeHO-
THIIe HECKOJIBKO.

KommuremenTapHoe, MM ZONOTHUTEIBHOS, B3aHMOIEHCTBHE.
HexoTOpEle TPUBHAKH PA3SBUBAIOTCS TONBKO B PE3YJIbTATe B3AK-
MOZIeCTBUA HECKONBLKHUX HeallJIelbHBIX TeHoB. Hampumep, opu
CEPEIIUBAaHWY ABYX YHCTBIX JUHEWAM TYIITUCTOT0 TOPOIIKA, MME0-
muX Gellble IBETKH, Y THOPH/I0B IIEPBOTO IIOKOJEHUS (F,) Bce mBer-
=1 OylyT ©MeTh Iy PIyPHYIO OKpackKy (puc. 54). OKaBHBaETCH, fife
MUHAHTHBIE HeaJlJIeJbHbIe TeHbl A B B, KaXABIi B OTAeIEHOCTH,
=€ MOTYT 00eCIeInTh CHHTE3 KPACHOTO IATMEHTa aHTOMHuAHA /IS
JKDaCKH IBeTKa. M ToIeK0 IpH Hanmwumy 060MX HeaebHbIX
ZOMHHAHTHBIX I'€HOB A u B, KOTOphIe, BUAAMO, KOAUDPYIOT CTPYK-
TVPEL Pa3NUYHEIX (DepMeHTOB, HEOOXOOUMEBIX HJISI CHHTE3a AHTO-
OHaHa, MBETKH OKPAIIABAIOTCH B KPACHLIN IIBET.

JIHCTa3 — JTO TaKoe B3aUMOJEeHCTEBIE TeHOB, KOTA OUH U3
SUX TOJABJIAET NIPOABIEHUS APYIOro, HEAJIEILHOIO MY, T. €.
2IHCTa3 MPOTHUBOIIOJIOKEH KOMILIEMEHTaDHOMY B3aMMOIEHCT-
zu10. JloMuBanTHEIA reH W ompeziesiseT y THIKBEI 6enyio OKpa-
XY, & PEeIeCCUBHEIN I'eH 9TOH ajulesm W — OKpAllleHHbIe ILIO0-

AAbb aaBB
Benwiit - Beneii
£
B, AaBb y
Puc. 54. Cxema MyprypHste
Z3CIeTOBAHUA —~\
“DH3HAKOB IpH '
ZOMIIeMEeHTADHOM
=3auMOIeHCTBHE Fy

TEeHOB
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nel. B apyroit ajiens JOMUEAHTHLIN I'eH Y OIPeAesaeT XKeaTy0
OKpacKy, a PeIleCCUBHEIN I'eH y 3eJIeHYIO OKpacKy miroja. Ilpu
cKpemuBaHuK THIKB ¢ Oensrvu (WWYY) 1 3eneHBIME (WWYY)
ILIOJAMHU BCe THOPH/IBI IEPBOTO MOKOJIeHus OyAyT UMeTh Oenbie
mrogsl (WwYy), Tak Kaxk reHE W IOaBiIgeT reH Y.

TonumepHOe HeicTBHE reHOB. MHOIrMe IPU3HAKH B ODTaHU3-
Me MOT'yT OBITH BHIpa’KeHEI ciabee MM CHAJIBHEEe — DOCT, Bec,
ILJI0JJOBUTOCTG, VAOKHOCTE U T. II. DTH IPU3HAKH OLIPENeIsS0TCH
HEeCKOJIbKUMHU reHamu. [leficTBUe UX CyMMUpyeTcs, 1 4eM 60Jb-
IIIe B TeHOTHUIIE JOMUHAHTHLIX I'eHOB U3 TeX IIap, KOTOPhIE BINSA-
I0T Ha 5TOT KOJUUECTBEHHBIN TPU3HAK, TeM CHJILHee OH IIPO-
gBiagercd. HampuMmep, KpacHBIM IIBeT 3epHA NINEHHIEI 00ycC-
JIOBJIEH JOMWHAHTHBIMU T€HaM¥ X3 ABYX Iap ajjiened — A,
u A,. Tak BOT, y pacTeHUi ¢ TEHOTUIIOM a,2, 3,2, 3¢ePHO He OKpa-
IIeHO, OYeHb cabo OKpPAaIieHkl 3epHA C OTHUM JOMUHAHTHBIM
reHoM: A a,a,a, UIA a,a A a, W, HakoHeln, caMbIi SIPKUI 1IBET
OyLyT wWMeTh 3€pDHA C YeTHIPDbMS [JOMUAHAHTHBIMH TI€HAMH
AAAA,.

I1;1efiOTPONHOCTL — MHOJKECTBEHHOE JelicTBHe reHa. MHor-
fa OIWH I'eH, KOAHDYs CTPYKTYpy Oenkxa, He0OXOAUMOIO IJIsA
HOPMAaJIbLHOro o0MeHa BEIIeCTB BO MHOTHX BHIAaX KJETOK Opra-
HHU3MA, BIUAET Cpas3y Ha HECKOJbKO Ipu3Hakos. Hanpumep, ma-
TOJIOTHA OJHOTO OIPENeJEHHOT0 TeHA NPUBOAHWT y Yel0BeKa K
pasBuUTHIO cuEApoMa MaphaHa. ¥ TaKUX JI0Jed 04eHb [IINHHEIE
I TOHKHMe («IIay9bHu» ) MalbIbl, BEHIBUX XPYCTAIHNKA I'1a3a, II0PO-
KU KJIAIIaHOB CepAlla, CTPafaloT cocyhbl. /leaxo B ToM, 9TO 3TOT
TeH KOHTPOJIHUDYET PA3BUTHE COEIUHHUTEIBHON TKAHU U €ro Ia-
TOJIOTHS CKA3EIBAETCH CPa3dy Ha MHOTHX IIPH3HAKAaX.

Kodomunuposanue.
Komnnemenmapnoe é3aumodeiicmeue.
Inucma3s. ITonumeproe delicmeéie 2eH086.
ITneiiomponnoe delicmeéue zena.

1. Kaxne BUABI B3aUMOOEHCTBHSA ajlieIbHBIX T'€HOE
BBI 3HaeTe?

2. Uem IOMHAEHDOBaHWE OTIUYAETCH OT dIuCTasa?

3. Kak BuI fyMaeTe, GuaduuecKad BEIHOCIHBOCTE Ye-
JIOBEKAa OIpeAesIAeTcs OJHUM UK MEOTHMHU IreHa-
mMu?
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3. 10 I'emeTtuka mojsa. CremierEHoe
C IIOJIOM HacJIeLOBaHUE

1. IlpuBeanTe MpHEMepEI 000€MONBIX KHBOTHEIX,
2. Kakne XpoMOCOMEBI HA3hIBAHOT IMOJTOBBIMH?

IlopaBnsromiee GOMBITHHCTRO KUBOTHBIX IIPEACTABICHO OCO-
SEMH ABYX BUJOB — MYXKCKOTO ¥ KEHCKOTO, IIDWUYEM DaCIIer-
TeHHWe II0 IPU3HAKY [0JIa IPOHUCXOAHT B cooTHOomeHnH 1 : 1. Ta-
=0e pacIlenJeHVe y IIOTOMCTBa HaOJIIOHaeTcd B TeX CIydadx,
=0TJ]a CKPeInIuBAaOTCA reTepo3uroTHasn (Aa) u romosuroTHas (aa)
TOOATENECKHE 0CO0H.

I'. Mengens IPEATIONIOMKHAT, TAKHM 06pa3oM, 4TO OJMH U3 II0-
Z0B 'eTePO3UT0TeH, & BTOPOH — TOMOSHI'OTEH 10 TeHY, KOTOPEIHI
JIpefenseT IMOJI OPraHu3Ma.

3to IPeAIoJIosKeHre OBLIO MOATBEPX/eHO B Havare XX B.,
=orga T. Mopragy 1 ero COTPYAHHKAM YIAJI0Ch YCTAHOBHTE, YTO
“2MIIBI M CAMKH pasindaiTcd mo Habopy xpomocoMm. Bee xpo-
Z0COMBI, KDOME OJHOM Taphl, ¥ MYIKCKHAX X KEHCKHX OpraHu3-
0B OJWHAKOBEI U HA3BIBAIOTCA aymocomamu. Ho B ofHOM mTape
TDOMOCOMEI V CAMIIOB ¥ CAMOK Pas3IMYHEI. JTH XPOMOCOMEI II0-
TVHHJIK Ha3BaHHe 1n006brx. Hanpumep, y caMok aApo30GHIsl B
=2KI0M KJETKe TPH Iaphkl ayTOCOM W OJHA Mapa OSWHAKOBBIX
~0JIOBBIX, TAK HA3LIBAEMBIX X-XDOMOCOM. A y CaMI[OB Te JKe TP
~“2DBI AYyTOCOM Y [1B€ DA3HEIX MOJOBBEIX XPOMOCOMEBI — X # Y
ouc. 55). IIpu hopMEpPOBAEHHE TaMeT BO BPEMSA MeH03a ¥ CAaMOK

Puc. 53,
_xXeMa
CACIOETJIEHUS
—0 IPHU3HAKY
ToJa




Oyer 06pa3OBEIBATHCA OJWH BUJ raMeT: 3 ayrocomsl + X m0JI0-
Basg XpoMocoMa. Y CaMIOB e OyAyT B OMUHAKOBOM KOJHIECTBE
06pasoBEIBATLCA ABa BU/JA raMeT: 8 ayTocoMsl + X II0JI0BafA XPO-
MOCOMA MJIM 3 ayTOCOMEI + Y IOJIOBas XpPOMOCOMA.

Ec/u IIpH OIJIOZOTBOPEHUH C AHIEKJIETKON CONBETCA CIIepMa-
TO30M] ¢ X-XPOMOCOMOH, U3 3UTOTHI PA30OBLETCSA CaMKa, a eClin C
Y-xpomocomoit — To camen. Takum o6pazoM, MO Oymyiieit oco-
61 oIpejenseTcs BO BPEMA OIIOJOTBOPEHUA U 3aBHCUT OT TOTO,
KaKo0it Habop MOJIOBEIX XPOMOCOM c(OPMHUPYETCA B STOT MOMEHT.

Tak Kak CaMKH JPO30(DHIEI CIIOCOOHBI MPOU3BOAUTE TOJIBKO
onuE Buz rameT (¢ X mos0BOH XPOMOCOMO¥M), UX HA3EIBAIOT 20-
Mmozamemubiym noaoy. CaMuel Ipo30dHI MPOU3BOAAT ABa BHIA
ramer (¢ X mau Y TONOBBIME XPOMOCOMaMHM), ¥ UX Ha3kIBAIOT
zemepozamemHbLy NOAOM. Y MHOTHX MIEKOMATAIOMMX (1 y Ue-
JI0BEKA B TOM HHCJE), YepBeil, paKkooOpasHBIX, MHOTUX 3€MHO-
BOAHBIX, phi0 ¥ OOIBIMIMHCTBA HACEKOMEBIX JKEeHCKHH IT0JI TAKKe
asngercsa romoramMeTHEIM (X X), a My?KCKOH — reTeporaMeTHBIM
(XY). V sxeHIIHUHE B Ka)XA0d KIeTKe 22 mapsl ayTOCOM H /iBe X
IIOJIOBEIE XPOMOCOMEI, 2 ¥ MYXK4uH Te Xe 22 Iapsl ayToCoM,
a Takxe X u Y mosioBele xpoMocombl. OfHAKO Y MHOTHX BHUJOB
XPOMOCOMHOE OTIpeieIeHHe I0JIa BEITIAIUT HHade. ¥ ITHI, Pel-
THAUA ¥ HEKOTOPHIX PHIO romMoraMeTHSI caMIel (XX), a reTepo-
rameTHEI caMKH (XY). ¥V HeKOTOPHIX HACEKOMBIX (IUessl, Ky3-
HeumKH) caMKu romoramMeTHHI (XX), a y caMIIOB B XPOMOCOM-
HOM Habope ecTh TOJIBKO OfHAa mosoBasa xpomocoma (XO0).

HacienosaEue NPH3HAKOB, CHEIUIEHHBIX ¢ IMOJOM. B moso-
BBIX XPOMOCOMAaX PACIIOJIOKEHO MHOYKeCTBO PasIMIHBIX IeHOB,
¥ [alleKO He BCe U3 HUX OIpeflesdloT NPU3HAKU, HMeoInye OT-
HOITIeHHe K TOJy. EcIy reHsl, OTBETCTBEHHBIE 38 KAKOU-TO NIPH-
3HAK, PACIOJOKEHEl B ayTOCOMax, TO HaclIe/J0BaHNe OCYIeCTB-
JISeTcHa He3aBHCHMO OT TOT0, KTO SABJISETCH HOCHTEIeM IreHa —
OTeln WX MaThk. Belb ayTOCOMBI y caMIla B CAMKU OJMHAKOBEL
Pacnonoxenue zeHa 8 noiogoil Xpomocome Ha3bl8arm Cuen.e-
HUeM 2eHa ¢ NOJOM.

Hanpumep, y genoBeka B X-XpOMOCOME PACIOJIOEH AOMH-
naaTHEI red (H), ompezensoomuii HOPMaJIbHOEe CBEPTHIBAHHE
KPOBH. PelleCCHBHEI BADHAHT 9TOTO reHa (h) mpuBOIUT K CHH-
MEHHUIO CBEDTHIBAEMOCTY KDOBH, HA3HIBAEMOMY reMo(uIHeH.
Y-xpoMocoMa He UMeeT ajiIe bHON K 9TOMY I'eHYy Iaphl, ¥ IPH-
3HAK (HecBepTHIBAHWE KPOBH) IPOABISETCH Y MYXUNH 14e He-
CMOTpH Ha TO, 9TO I'eH h pemeccuBeH.
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Taxum xe oO6pazom HacaegyeTcs HaTbTOHHEM — HECIIOCOO-
Z0CTh Pa3JIM49aTh KPACHEIA W 3eJIeHLIH IIBeTA.

Aymocomut. ITonoewvie xpomocomot.
T'omozamemnulli u zemepozamemuuiii noa.
Hacnedosanue npusnaxos, cyennennsix ¢ noiom.

1. Ot uero saBUCHT 10T peGEHEKA V Ye/I0BEKA: OT Xpo-
MOCOM AWNEKJTeTKH HIH XPOMOCOM CITEPMATO30-
HAA0B?

2. CKOJIBKO ayTOCOM ¥ ZPO30(UIEI? V 4YeoBeKa?

3. Kakue npusHakw HashIBAlOTCH CIEILICHHBIMHA C
noaom?

3.11. 3aKOHOMEPHOCTH
U3MEHUYHBOCTH:
MOLU(PUKAIIMOHHAS
N3MEHUYNBOCTD.
Hopwma peaxmuu

1. Yro Ha3BIBaeTCH HACIEICTEEHHOCTHIO?
2, Yro Takoe H3MEeHUYHEOCTS?

OnHMM U3 CBOMCTB KUBBIX OPTAaHU3MOB SBJISETCH UX U3MEH-
-ug0cmyb. Eciu BereTaTUBHEIM TyTeM (HATPHMED, PA3MHOMAS
=epPeHKaMu cTebJIs1) MOIyIUTh HECKOIBKO KYCTOB CMODOLMEE] 13
“IHOT'O KyCTa, TO, ECTECTBEHHO, TéHOTHII BCEX HOBEIX KYCTOR Gy-
ZeT ofuHAKOBEIM. OTHAKO EHOTHIIEI 3THX KYCTOB MOTYT CHJIE-
=0 OTJIMYATECH APYT OT APyra — II0 pasMepaM ¥ KOJUYECTBY BeT-
=2#, JIACTHEB, YPOXKAKWHOCTH U T. Z. DTH DA3IHUKS II0 neaoMy
DA0y IPU3HAKOB V PACTEHUH C ONHHAKOBEIM FeHOTHIIOM CBI3a-
=31 C TEM, 9TO IPOABJIEHUE JeHCTBUSA OTHENbHEIX TeHOB W BCETO
TSHOTHIIA OPTraHu3Ma 3aBHCHUT OT yCJIOBHI BHemHeH cpennl. Ha-
“DHMEp, OCBEIIEHHOCTH /I OJHOTO H3 3THX KYCTOB OKA3aach
JonbLIed, 4eM 1A ApyruX. VlIu mogBa mMOL OMHUM U3 HHUX JIyg-
Tie ynoOpeHa, UK OJUH W3 KYCTOB IIOJIy4aeT GOJBIIE BJIATH...
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Taxue H3MeHEHAS OPraHW3MOB, KOTOPhHIe HE 3aTParuBaioT ero
TeHORB ¥ IIOTOMY He IIePefaloTCa 13 IOKOJIeHUA B IOKOJIeHNe, Ha-
3BIBAIOTCA MOOUPUKAYUAMU, & DTOT BAJ U3MEHUYWBOCTH — MO-
dupuKayUOHHOU.

Yamie Bcero MOAAGHAKANUAAM MOABEPIKEHE! KOJUIECTBEHHEIE
NPU3HAKHA: POCT, BEC, ILIOLOBATOCTH U T. II.

Jlna pasAWdYHBIX IPU3HAKOB M CBOWCTB OPTaHM3MOB XapaK-
TepHA GOJBINAS WJIX MEHbINAH 3aBHCHMOCTD OT YCJIOBUH BHEII-
Helt cpexnl. Hampumep, y deloBeKa IOBET PajJyXKu W rpynna
KDOBH OTIPEIEIAIOTCA TOIBKO FeHaMH, ¥ YCIOBUA KU3HY HA 3TH
NpU3HAKY BIMATH HAKAK HE MOTYT. A BOT pPOCT, BEC, (husmde-
CcKasd CHJIA ¥ BEIHOCJAMBOCTH CHJIBHO 3aBHCAT OT BHEIIHUX yCJIO-
BUi, HaIIpUMep OT KOJIWYECTBA U KaJyecTBa IIATAHUA, QU3HUIE-
CKO# HArpysk® @ np. llpemensr MOZU(DUKAAOHEHONA M3MEHYH-
BOCTH KAaKOro-Iumbo NpH3HAKA HA3LIBAIOT HOPMOU pearnyuu.
V3aMeHYnBOCT IPHU3HAKa WHOrAa OblBaeT OUeHb 0OJIBIION, HO
OHA HUKOTIA He MOXXEeT BEIXOAWUTE 334 Ipefeibl HODMEI PEaKI[HH.
Hanpumep, 4esioBEK MOeT IpoberxaTs 100 m3211,0¢, 10,0 c,
9.0 ¢, a BoT 3a 5,0 ¢ He cMOYKeT HUKOTAa. ¥ ONHUX IPU3HAKOB
HOpMa peaxkiuy OYeHb INMPOKa (HampuMmep, HACTDUT IIEPCTH C
OBell, Bec OBIKOB, MOJIOYHOCTH KOPOB), a APyrue NPU3HAKH Xa-
pPaKTepHUIyIOTCH y3KOil HOPMOH peaknuu (HaupuMep, OKpacka
MepCTH V KPOINKOB).

V3 cKa3aHHOTO CIefyeT OYeHb BasKHBEIM BEIBOA. Hacaedy-
emcsa He cam NMPU3HAK, @ CNOCOOHOCMb NPOAENAMb 3IMOM
npusHaK 6 onpedenenHblX Yci08uslx, WK MOMKHO CKas3aTk, UTo
Hacnedyemcs HOPMA DeAKYUU OP2AHU3MA HA 6HEULHUe YC-
A08UAL.,

HMrak, MOKHO IePEedHCIUTE ClIeLyiollne OCHOBHEIE XapaKTe-
PUCTHKHM MOAUGUKATMOHHEON U3MEHUYUBOCTH:

1. MozuduKanuoHHbIE H3MEHEHNA He IMePefarTCa U3 TI0KOo-
JIeHHAA B IOKOJeHHe.

2. MognuKanuoHEHbIe H3MeHeHNA NPOABIAIOTCA Y MHOTHX
ocobeit BUIa ¥ 3aBUCAT OT AeACTBHA Ha HUX YCJIOBUM CDEAEL

3. MoguduKanmrOHEHEIE H3MeHEeHNA BO3MOXKHBI TOJIBKO B IIPE-
Ienax HOPMBI DeaKIuH, T. €. B KOHEYHOM cHeTe OHM OIPeness-
I0TCS TEHOTHIIOM.

Himenwusocms. Modugpurayuu.
Hopma peaxyuu.
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3.12. 3aKOHOMEDPHOCTH
M3MEHUYNBOCTH:
MyTalliOHHAs N3MEHUYNBOCTh

1. Hacaexyiores nu Mmogudurammn?
2. YTo TaKoe reHOTHI H (heHOTHT?

Urar, MogmuKANMOHHBIE H3MEHEHHS He HacJegyIoTCH.
JCHOBHas NPHYMHA BOBHUKHOBEHUS HOBBIX IDHU3HAKOB U
"S0HCTB y JKHBEIX OPTaHH3MOB — 3TO OPOSABJIEHHE MYTamnui,
ymayuu — 3TO W3MeHeHWS TeHOTHNA, TPOHUCXOLAITUE IO
=THAHNEM (DaKTOPOB BHEITHEH WM BHYTPeHHEH CpebI.

Buepssie TepMuHE «MyTanus» 66T mpegioken 8 1901 1. ro-
“2HACKUM y4eHBIM I'yro e @pu3oM, ONMCABINIMM CAMOIIPOMS-

=07IbHBIE MYTallHH y pacTeHui. MyTanuy mosBISIOTCS penKo,
= ZDHBOJAT K BHE3AIHBIM CKAYK000DA3HEIM U3MeHEeHUAM IIPH-
=:=0B, KOTOPbIE IIEPeJafoTCA U3 MOKOJIEHU B TOKOJIeHIe.

MyTanuu MOTYT 3aTParWBaTh TeHOTHII B DA3IMUHON crerme-

¥ MO3TOMY HX MOKHO JelIMTh Ha F€HHBIE, XDOMOCOMHBIE W
E=0MHBIE.

TeHHBIe, WM TOYEYHbIE, MyTAIIMH BCTPEYAIOTCA HAMGOIee
=2c70. OHM BOBHHKAIOT NIPU 3aMeHEe OZHOTO MM HEeCKOIBKUX
=VRJIGOTU]IOB B IPe/ieJIaX OJHOTO reHa Ha Apyrue. B pesyabTare
= JeATEeNbHOCTU T'eHa IDOUCXOAAT U3MEHEHUS, CHHTEe3UDPYETCH
“SJI0K ¢ M3MEHEHHOM IOCIeN0BATENBHOCTHI0O AMUHOKUCIOT I,
“IeJOBATEJILHO, ¢ M3MEHEHHEIMH CBOMCTBAMH, 4 B HTOTe Ka-
=0H-TO IPU3HAK OPraHuW3Ma OyJeT H3MeHeH WU yrpadeHr. Bia-
“0Zaps TeHHBIM MyTanusaM OakTepuy, HaIPAMED, MOTYT IIPHO0-
“2CTH YCTOMYMBOCTE K AHTHOMOTHKAM HIIA ADYTUM JeKapeTBam,
Z3MEHHTh QOpPMY Teina, IBEeT KOJOHUHN | T. J.

XPOMOCOMHBIMH MYTAIIMSAMH HASHIBAIOTCH 3HAUMTEILHEIE
Z3MeHeHHA B CTPYKTYpPe XPOMOCOM, 3aTPATHBAIOIINE HECKOIb-
=0 reHoB. Hanmpumep, MokeT BO3HHKATH TaK HA3BIBAEMAS ym-
~ama, KOrJia OTPEIBAETCA KOHIEBad YaCTh XPOMOCOMEI 1 IIPOMC-
<OAUT TOTePs YacTH reHoB. Takad XpOMOCOMHAS MyTanus B
~1-if XpoMOCOME y 4eI0BEKa IPUBOLAT K DASBUTHIO OCTPOTO JeH-
=032 — OeJOKDPOBHA, IPUBOAAIIETO K cMepTH. UHOrAa 13 Xpo-
MOCOMBI «BBICTPHTAETCA» U Pa3PyIIAeTCH CPeJHIS ee uacTh. Ta-
=27 XPOMOCOMHAA MyTalusa HaselBaeTca deneyus. [locreneTsus
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IeJeA MOTYT OBITH Da3IHIHBIMHK: OT CMEPTH WM THAMXKeI0ro
HacJeICTBeHHOro 3a0oeBaHusA (eciH IIOTEepAHA Ta YacTh XPO-
MOCOMBI, KOTOpas COfepIkaia BaXKHEIe TeHbl) 10 OTCYTCTBHA Ka-
Kux-nu60 Hapymenui (ecin yrepsiHa Ta gacts [JJHK, B koTopor
HEeT TeHOB, OIpees0NiX CBORCTBA OPraEn3Ma).

Emfe ofMH BUJ XPOMOCOMHBIX MyTaluii — yABOeHHE KaKo-
ro-HuOyAb ee yuacTKa. IIpu 3TOM 9acTh FeHOB Oy/leT BCTpeYaTh-
cA B XpOMOCOMeE HeCKOJIbKO pa3. Hanpumep, y AP030(UIEL B O1-
HO¥ M3 XPOMOCOM HAIILIA BOCBMUKDPATHO NOBTOPAKOIIANCH TeH.
Takoii BUA MyTanui — Jyniuxkayus — MeHee OIaceH AJA Op-
raHEW3Ma, YeM yTpaTa UJIh Jejlelud.

IIpu uHBepcuu XPOMOCOMa Pa3pLEIBAETCSA B ABYX MECTax M II0-
JAyuuBIINica GparmMesT, noBepEyBmKch: Ha 180°, cEOBa BCTpa-
WBaeTCH B MeCTO paspbiBa. Hampumep, B y4aCTKe XPOMOCOMBL
cogep:xarcsa reas A-B-B-T-II-E-7K. Mexay B u B, [] u E npo-
M30IILIH pa3psiBhl, (parvenT B/l mepeBepHYJICA U BCTPOUJICE
B pa3pniB. B pesyibTaTe ydacTOK XPOMOCOMBI Oyjaer HMeTh
crpykTypy A-B-II-I'-B-E-#K. Hakosen, BO3MOKEH IIEPEHOC y4a-
CTKA OJHOI XPOMOCOMEI K APYToii, elf He TOMOJIOTHYHOM.

T'emoMHBIE MyTanmuHu. B 3TOM ciaydae B IeHOTUIIE WJIA OTCYT-
CTBYET KaKaf-HHOYIb XpOMOCOMa, HJIH, Ha060poT, IPHUCYTCTBY-
eT TUImHAA. Jalle BCEero TAKHe MyTAallu{ BOSHHKAIOT, €CJIH IPE
06pa30BAHMY TaMeT B Mel03e XPOMOCOMBI KaKOH-Im00 mapsl
pacxozsaTca u obe mMOmajaioT B OGHY raMeTy, a B IPYTOoil raMeTe
OZHOI XPOMOCOMEI He Oymer xBaTaTh. Kak Hajquuwe JIWITHER
XpOMOCOMEI, TaK W OTCYTCTBHE €€ dallle BCero IPUBOIUT K He-
6IarOIPHUATHRIM U3MeHeHnAM B eHOTHIE. Hanpumep, Ipu He-
DaCXOKIeHNE XPOMOCOM ¥ SKEHIIHH MOTYT 06Pa30BEIBATECH AH-
HMeKJIeTKH, cofepxamue ase 21-x xpomocomsl. Ecim Takas Ai-
HeKJIeTKa GyIeT OIIOL0TBOPeHa, TO Ha CBET IMOABHUTCA peOeHOE
¢ cundpomon JayHa. OTH eTH KMEIOT 09eHE XapaKTePHYI0 BHE-
NTHOCTH, TATOJOTHIO BHYTPDEHHHUX OPIraHOB, THAMeJEle YMCTBEE-
HBIE paccTpoiicTBa. K coxaneHHIo, JeTH ¢ cuHapomMoM [layEa
DPOXKAAIOTCA JOBOJIBHO YaCTO.

YacTHRIM C/Iy4aeM TeHOMHEIX MYTallud SABJISETCH NOJLUNI0-
udus, T. e. KpaTHOE YBEJIWYEeHUEe YHCJIa XPOMOCOM B KJIETKaX B
pesyIbTaTe HAPYIIEHNS X PACXOXKJeHWA B MUTO3e MU MeHo-
3e. CoMaTHuecKue KJIeTKH TAKAX OPraHu3MOB COZlepsKaT 31, 410,
8n U T. II. XPOMOCOM B 3aBHCHMOCTH OT TOT'0, CKOJIBKO XPOMOCOM
GBLIO B TaMeTaX, 00pa3soBaBIIMX 3TOT opransM. Ilonumionaus
YacTO BCTpeuaeTcs y GakTepuil ¥ pacTeHHI, HO OUeHb PEKO
y KUBOTHEIX. MHOTHEe BHABI KYJBTYDHBIX DACTEHHNA — IIOJNH-
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wrongsl. Tak, DOMUIIONAEGI TDH Y€TBEDTH BCEX KYIETHBHDYe-
MBIX Y€JIOBEKOM 371aK0B. Eciii ranyionHbI# Habop xpomocom (1)
1A NIIeHUNBI PaBeH 7, TO OCHOBHOM COPT, Pa3BOAUMEIN B Ha-
IIUX YCJIOBHAX, — MATKadA ONIEHHIa — WMeeT 1o 42 XpomMoco-
MEI, T. e. 6n. IlonumIonnaMu ABISAIOTCS OKYJIBTYPEHHAA CBEK-
1a, rpe4ynxa u T. I. Kax opaBuio, pacTeHUs-MONMUIIIOREL LMe-
0T IOBHIMEHHEIE KU3HECIOCODHOCT, PA3MEPEI, IIIO0LOBUTOCTh
# T. II. B HacToamee BpeMa paspaboTans! crienHaabHbIE METOIEL
IOJNyYeHUs HONMUILIoN10B. Hanpumep, pacTUTenbHEIN A1 13 Hea-
3DEMEHHHUKA OCEHHETr0 — KOJIXHIIMH CIIOCO0eH paspyInars Bepe-
TEHO JeJIeHHsd IIDHU 00pas0BaHWH TaMeT, B Pe3yIbTATe Uero Io-
Iy4YaloTcs raMerTrl, cojepskamue mo 2n xpomocom. Ilpm cimsa-
HUW TaKHUX T'aMeT B 3UT0Te OKa)KeTces 4n XpoMOoCoM.

[TopaBnsiomee YKUCIO MyTaOWi HeGIATONPUATHEL HJIH HasKe
CMEPTeNELHEI I OPraHu3Ma, TaK KaK OHU PaspyliaioT OTpery-
JAPOBAHHBIM HA IDOTSKEHHUH MUJLIHAOHOB JIeT eCTECTBEHHOI'O
oTbopa IeJI0CTHBIA IeHOTHII.

IIpyuwasr myranuii, Coco0HOCTEIO K MyTHDPOBaHHUIO 06Jia-
Jai0T BCE ’KUBbIE OPrAHU3MBEL. Y KaKIOH KOHKDETHOH MyTamuH
2CTh KaKasA-TO IPHUUYKHA, XO0TH B OOIBINUHCTBEE CIIYIAER MEI ee He
sHaeM. OgHaKo 06Iiee KOJIMIECTBO MyTallli MOMHO PE3KO yBe-
TH9HATH, MCIOJb3YS PA3INYHBIE CIIOCOOB! BO3JEHCTBHAA HA Opra-
=u3M. PaKTOPB!, BRI3LIBAIOIINE MYTAlHH, TONYINAIA HAZBAHNE
MYMazeHHbLX.

Bo-miepBBIX, CHIBHEHIINM MYTAreHHEIM JeficTBHeM 06/a1a-
=T HOHHM3UDYIOIlee U3TyIeHHe. PaIlanns yBeIMUNBAET YUCIO
MyTalui B COTHH Pas.

Bo-BTOpBIX, MyTanuy BRISEIBAIOT BEIECTBA, KOTOPLIE NEHCTBY-
20T, Hanpumep, Ha [THK, paspsiBas memnouxky HyKJIeoTHROB. ECTh
3eIlleCTBa, IEMCTBYIOINNE U Ha JPYTHE MOJIEKYJIbl, HO TaKKe Jafo-
mpe MyTanuu. Brlie yoxe yIOMUHANCA KOJMXHUITHH, IPUBOAAIIIAN
% OOHOMY M3 BHIIOB MYTALWH — IOJAILIOAIAH.

B-TpeThuX, K MyTanuAM IOPHBOAAT U DA3JIHUYHEIE (hHU3HIe-
CKHe BO3LEUCTBUA, HAIPHMeD MOBLIIIEHHE TEMIIePaTyPhl OKPY-
Harmniei cpexsl.

W3 cka3aHHOIO CTAHOBHTCA ACHBIM, KAk BayXHO, UTOOBI B
AHHA3HM HAC OKPYIKAI0 KaK MOKHO MeHbIIEe (DaKTODPOB, BBIZHI-
saromux Myranmu. M y3x coBceM HepasyMHO ry0UThL CBOHX Oy-
IyImmux feTed, ymoTrpebiAs CHIBHBIE MyTareHsl. Hampumep,
TOKCHKOMAaHBI JJIA KPaTKOBPDEMEHHOH IOTEPH YYBCTBA Deallb-
H0CTH NOPWHWMAKT BeIecTBa, HAHOCAMIHE HEIOIPABHMEIH
viepb MHOXKECTBY KJIETOK OPraEH3Ma, B TOM YHCJie U TeM Iep-
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BAYHEIM IIOJIOBBEIM KJETKAM, W3 KOTOPBIX 3aTEM IOJIXKHEBI pas-
BUTLCA SUMEKJIETKH WA CIIEPMATO30WIEL.

Takum o6pasoM, MyTATMOHHAS W3MEHUYHBOCTHE HMMEET CJIe-
[IYIOIEe OCHOBHEIE XaPaKTePHCTUKH:

1. MyTanuoHHEBIe H3MEHEeHAS BO3HWKAIOT BHE3AITHO, U B De-
3yJMbTATE YV OPraHW3Ma IIOABIAIOTCA HOBBIE CBOMCTBA.

2. Myranun HacJaeyITcd | IepefaoTcd U3 IOKOJIeHNA B I10-
KOJIEHHE.

3. MyTanuy He HMEIOT HallPaBJIEHHOT0 XapaKkTepa, T. €. Hellb-
351 C JOCTOBEPHOCTHIO TPEACKa3aTh, KaK0H UMEHHO I'eH MyTHDY-
eT IO OefiCTBHEM MYTareHHOTO (daKTopa.

4. Myranuu MOTyT OBITH IOJE3HEIME WJIH BPEAHBIMU JJIA OP-
TaHM3Ma, JOMHHAHTHRIMYA WJIHA DEIeCCHBHBIMU.

T'ennvie, xpomocomnsie U 2EHOMHbIE Mymayuu. Ympama.
Heneyus. Aynaukayus. Hueepcua. Cundpom HJayna.
Ionunnoudus. Konxuyun. Mymazennsie seuecmeda.

1. B ueM OCHOBHEIE PAa3IHYHASA MEKIY MOTH(MUKE-
OAAME U MYTAITTAAMHEA?

2. Kaxue BHEI MyTAIHAHA BBl 3HAETE?

3. YeM MOXHO HCKYCCTBEHHO VEEIIMIUTD YHCIIO MY~
Tamuin?

4. Kaxkpe MyTaliH BECTPEUYAIOTCH Yallle: IMOJIE3HEE
WK Bpenanie?

3.13. Ocrosm CeJICKIIUN.
Paboter H. 1. Basuiosa

1. ITpuBenuTe NMPHMEDHI IOPOXN KHBOTHBIX, BBIBE-
JEeHHEBIX YEeJIOBEKOM.

2. IlpuBenuTe mpuMephl COPTOB DACTEHHH, IOJY
YEHHBIX TEJI0BEKOM.

Ce.?zercuuﬁ. — HayKa 0 MeToJaX CO30aHHSA HOBBEIX COPTOB pac
TBHHIU{, OOpPOJ XHBOTHRIX U IMITAMMOB MHKDOODPIaHH3MOB C HY&E
HBIMHY YeJ0BEKYy INpPpH3HaKaMH. TEOPOTH"-IBCKEE OCHOBEBI CeJleE
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IHH 3aKJIafbIBaeT COBpeMeHHad reHeTmka. CesleKIusa — ofgma
#3 BAXHEUINMNUX o6racTel IpakTHIECKOr0 UCIIOIE30BAHAA 3aK0-
ZOMEPHOCTEe!, UCCIe[yeMBIX TeHETHKAMU. B pe3ysIbTaTe ceex-
IHOHHOM PaboTEI «pa3pabaTEIBAIOTCS » HOBEIE (DOPMEL faxTepui,
DacTeHUw, TpuboB, ;KUBOTHLIX, 00JIaJa50ITHe HACIEICTBEHHO 3a-
=DENJIEHHBIMH OCOOEHHOCTAMMY, PE3KO OTIHYAIOITAMHA X OT HC-
ZOMHBIX MWKUX BUAOB. OUeHE 9acTO y KYJILTYDHEIX DACTEHUH U
JOMaITHUX YKUBOTHEIX OT/eIbHbIE TPU3HAKH VCUIIEHEI HACTO -
%0, UTO UX JKHS3HBL B IPHPOJHBIX YCJIOBHAX, T. €. 63 MOCTOSH-
=0} MTOMOINH YeJOBeKa, AeaeTCa HeBO3IMOYKHOIM, Tar, Hampu-
Mep, He CMOTYT BBDKUTH 6e3 YeoBeKa JeKODPATHBHEIE ITOPObI
-0bax m roxy6ei, HOPOABI JOMAIIHUX CBUHEH X KYD, GOIBITHH-
“TBO COPTOB PacTeHW, yIoTpeOIAeMbIX HAMY B OUINY, U T. 1.
Ho 3aTO KOJWYECTBO IHINY, KOTOPOE JAIOT JeJOBEKY HCKYCCT-
36HHO Pa3BOAMMEIE JKHBOTHBIC H PACTEHUS, BO MHOTO pas 60Jb-
a1e, 9eM MOTIJIH OB JaTh WX AUKHE IIpefKH.

ITmonepom paspaGOTKW HAYYHEIX OCHOB CENEKIHOHHON pa-
JoTsl B Hame#t crpaHe 6ot H. M. Basunos u ero yaeHUKH.
H. /. BaBUIOB CUATAJ, YTO B OCHOBE CEIEKIIAH JIEHKHUT IpaBUJIb-
=5 BRIOOD ANA PaGOTHI HCXOAHBIX 0cOGEH, WX FeHeTHUIECKOe
DasHooOpa3ve u BIMAHNE OKDY:KAlOmel cpebl Ha IPOSBIeHTe
ZacJIeACTBEHHEIX IPU3HAKOR IIDHW THOPHUAUZANINYT 3TUX 0Ccobei.

IleATpHI NPOHCXOKAEHHS KYIBTYDHBIX pacTeHmit. B mom-
“KaX HCXOJHOrO MaTepmala AJIs IOJYyYeHHS HOBBIX THOPHULOB
pacrenui#t H. V. BaBunoe oprarmsorar B 20—30-e rr. mecsrT-
=M 9KCOEAWIUNA 10 BCEMY MHDY. BO BpeMs 3THX SKCIEAHIHN
H. W. BaBuIoBeIM 1 ero yueHHKaMu 65110 cobpano Gosee 1500 -
70B KYJBTYPHBIX DACTeHWU W OTDOMHOE KOJHWYECTBO MX COPTOB.
AHAIUBUPYS coOpaEHLIH MaTepua, H. Y. BaBuyoB samMeTwni, 94To
= HeKOTODBIX paioHax HabIZaeTcs 04eHb 0OJIBIIOEe PAasHO0G-
Da3ne COPTOB OIIPeZIe/IeHHLIX BU/I0B KYJIbTYDPHEIX DACTeHHI, a B
IDYTHX paliOHaX TakKoro pasHooOpasms Her. H. V. Baruior
TIDEeAIOIOKH, ITO PaioH HanbOoIbIIero FeHeTUYeCKOro Pa3Ho-
20pasusl Kaxoro-nudo BuAa KYJILTYPHOTO DACTEHWS SBIAET-
:d OEeHTPOM ero IPOWCXOKAeHWUS H OJOMAIIHEWBAHHA. Beero
H. 1. BaBnios ycTaHOBHI 8 IEHTDOB APEBHEr0 3eMIIeNesusd,
Tle JIOAM BIlepPBEIE CTANM BBIDAIIUBATH JUKUE BHIEI DACTEHW
(puc. 56).

1. Hrouiicruil (FOxcnoasuamcekuil) yeHmp BKIIOYAET B cebs
moryocTpoB HMupocrar, IOxmwii Kwurair, IOro-Bocrouryio
A3ui0. ITOT HEHTP — DPOAMHA PHCA, OHTPYCOBHIX, OI'YDIOB,
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Skeatop

KO, TponWK

Pue. 56. KapTa eHTPOB IPOXRCXOKACHUS KYAbTYPHEIX pacTeHni
no H. . Basunosy

0aKIIaKaHOB, CAXapPHOrO0 TPOCTHHKA W MHOTHUX IPYTHX BHUJOB
KYJBTYDHBIX DACTEHHH.

2. KEumaiickuil (BocmouHoa3uamcekull) ueHmp BKIIOYIAET B Ce-
6a Ilenrpansusrii u Bocrounsit Kurait, Kopeto, finonuto. B sToM
IeHTpe OBLIM OKYJIBTYPEHBI YeJOBEKOM IIPOCO, COsI, I'DeYnXa,.
peIbKa, BUIIIHSA, CIHBA.

3. Cpedneasuamcruil yeHmp oxXBaThIBaeT cTpaHul CpenHeR
Aszwn, Upan, Adrarucran, Cesepo-3anaguyo Maauo. 10 po-
IWHA MATKUX COPTOB IITEHHUIIHI, ropoxa, 00008, JibHA, KOHON-
JTH, YeCHOKa, MODKOBH, rpymH, abpukoca.

4. Ilepedneasuamcruil yeHmp pacmoyiokeH B Typuuu =
cTpaEax 3aKaBKashbs. B aToM palioHe ObLIYM OKYJIBTYDEHEI DOXE,
SIYMeHEb, D038, HWHIKHD.

5. Cpeduszemnomopckuil yenmp BKIIOYaeT B ce6sa eBpoOmeH-
CcKUe, appUKaHCKMe W asuaTCKHe CTPDaHsl, DACIIONOMKEHHbIe
f6eperam CpennseMHOT0 MOPSA. 3[ieCh DONWHA KayCThl, MACIHAE,
TIeTPYIOKH, CAXapHOM CBEKJIEI, KJeBepa.

6. A6uccuncKuil uermp PACIIOJNIOMKEH B OTHOCUTEIBHO Helo.
IIIOM pafioHe COBPeMEeHHOM dduonuy U Ha I0KHOM mobepe
ApaBHHCKOro HOJIyOCTPOBA. ITOT HEHTP — POAWHA TBEPJBIX I
HUI, copro, 6amanos. Ilo-BuauMOMY, U3 BCeX MEHTPOB OPEBHE
3emuienennusa AGHCCHHCKHN MEHTD ABIASETCH CAMBIM IPEBHUM.
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7. enmpanvroamepuranckuil yenmp — sro Mekcuka, oct-
posa Kapubckoro mops u wacrs crpan [leBTpanbHOl AMEpUKHT.
31eck PoAUHA KYKYDY3bl, THIKBEI, XJIONMYATHAKA, TabaKa, Kpac-
=0T0 mepIa.

8. FOxcHOaMepUKAHCKUL YeHmp OXBATEIBAET 3aIafHOe Hobe-
pexxbe HOxHOE AMepukm. 3To poxmma Kaproderns, aHaHaca,
ZHHHOTO fepeBa, TOMaTOB, (hacoau.

Ha ocroBanvn stux nasesix H. Y. BaBuoB caenan ABa BhI-
z071a. Bo-IIepBRIX, B PasiIMYHBIX paioHaX BeMJIHM He3aBHCHMO
DAOMAaITHUBANINCE Pa3HbIe, HO OIM3KHe BUALI pacTenuii. Hanpu-
uep, 6000BBIe Hauamu pasBoguTh u B CpenHeii Asuwm (ropox,
506e1), u B HOmxuo#t Amepuke ((acosns). Bo-BTODEIX, apeBHEE
ieMJIeneNblbl BEIOHpaNIu Ay pasBelleHHS BCero 1— 2 W3 MHO-
THX OIUKWX BHOB.

Ecnu B3rIARYTE Ha KapTy IEHTPOB MPOUCXOMKICHUA KYJIb-
TVPHBIX DaCTeHWH, TO CTAHOBHTCSA OYEBHIHBIM, UTO BCE 3TH
ZIeHTPBI COBIAJLAIOT C MECTAMH CYIeCTBOBAHUS BEJIUKUX ITUBH-
Tusanwii ApesHoctd — JlpeBEero Erunra, Kuras, Snomwnu,
JIpeenett I'penuu, Puma, rocyziapeTs Maiis u anTeKoB.

3aK0H rOMOJIOTMYECKMX DHIOB HACJEICTBEHHONH HM3MeHUH-
20CTH. AHAIN3 OIPOMHOIO KOJIMYIECTBA KYILTYPHBIX PACTEHUI I
ZX JMKOPACTYINUX IpeAKoB mo3soiua H. Y. Basuiosy chopmy-
THPOBATh 3aKOH, YCTAHABIMBAIONIWH NapaJLIeu3M B HacJel-
“TBEHHOM M3MEHUYHMBOCTY OPTaHWU3MOB H HMEIOIIH 00IBIIOe 3HA-
ZeHHE KaK [ TeOPeTHYIeCKOH I'eHeTHKH, TaK W JJIA IpPaKTHde-
“KOM cesleKnHuH. JT0 0000Ienre, IOJYIUBINee HA3BAHNE 3AKOHA
2OMOJI02UMECKUX DAOOE HACLeOCMBeHHOU U3MeHYUB0CMU, BEI-
T1A0UT Tak: «['eHeTwuecKu 6IMBKHe DOABI X BHIAEI XapaKTEPH3Y-
TCA CXONHBIMH DAaMHF HACIEICTBeHHON M3MEeHYHBOCTH C Ta-
=0 IPaBUJIBLHOCTEIO, 9T0, 3Has PAA (OPM B IIPEJEIaX OHOTO BH-
73, MOKHO IpeJBHIETh HaXOxJeHHe NapaslleJbHEIX (hopM y
IDYTHX POACTBEHHEIX BHIOB U DOJOB» .

H. 1. Basnnos uccireoBal H3MEeHYUBOCTE TPU3HAKOB Y pac-
TeHUH U3 ceMelcTBa 31aKOBBIX. I3 38 MPU3HAKOB, KOTOpBIE Xa-
DaKTepHBI JJIA Pa3IAYHBIX BUJIOB 3TOTO ceMeiicTBa (OKpacKa Ko-
TOCKOBBIX YeIly} ¥ 3ePHA, OCTHCTOCTE X 6830CTOCTE, (hopMa 3ep-
£a, CTPOeHHe JIUCTHEB, OKPACKa BCXOA0B, 03UMOCTE U SPOBOCTD,
Z0JIOLOCTOMKOCTE U T. 4.), V¥ pxu H. Y. Basusos o6HapyRm1
37 IpU3HAKOB, y NIIeHAN:H — 37, y 0Bca ¥ SUMeHS — 1o 35,
¥ KYKYPYSEL X puca — o 32 H T. X.

ITOT 3aKOH IIOBBOJIAET NPEACKA3ATH CYIIECTBOBAHNE AHKHX
DacTeHHM ¢ MPUSHAKAMH, IEeHHBIMHA JJIS CEIeKIHOHHON pado-
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TeI, Hanmpumep, 40 HeZaBHET0 BDeMeHHU OBLIW H3BECTHBI JHIIb
MHOT'OCeMeHHBIEe COPTa CaXapHO# CBEKJEBI, ¥ KOTOPEIX 3—9 Cce-
MSAH CPACTAIOTCA B OJJHO comiogue — Kiaybouek. [Ipm mpopacra-
HAW TaKHX COIJIOAHH JIMIIHHE TPOPOCTKYU TPUXOAUIOCH yIa-
JIATH BpYy4HYI. OIHAKO V AUKOPACTYIIUX BHAOB CBEKJEI OBIIH
o0HapysKeHBI PACTEHUS ¢ OTHOCEMAHERIMH mLtogamu. Torzga, co-
riiacHO 3akouy H. V. BaBumoBa, cTann HCKaTh MyTaHTHBIE ILIIO-
OBl C OMHUM CEeMEHEM Y KYJBTYPHBIX BUOB CBEKJLI. B pesyisb-
TaTe 06CIeOBAHKSA OTPOMHOTI'0 YHCJIA DACTEHWHN YOAIOCh HAUTH
OTIeNLHBIE ONHOCEMSHHBIE PacTeHUs. Ha WX OCHOBe OBLIN IIO-
Jy4YeHbl HEIHEIITHHE COPTa CaxapHOo# CBEKJILI C OZHUM CEMEeHEeM.

HcxomHo 3aK0H Kacajcsa H3MEHUHBOCTH y PACTeHHH, OXHAKO
H. /1. BasuI0B yKa3kIBaJ HEA IPAMEENMOCTD €T0 1 K KHBOTHBIM.

Cenexyusn. Ilenmps. MH02000pa3uUf U NPOUCXOHCOCHUR
KYAbmyprbix pacmenuil. 3aKOH 20 MOLOZUYECKUX PAD0E
HacredcmeenHOU U3MEHLUBOCTNU.

1. ITouemy TeopeTHuecKO# OCHOBOI CEeNeKIUHU fAB-
nAeTcA TeHeTHKa?

2. TloueMy GONBIIMECTBO COPTOB KYJILTYDHBIX pac-
Terni nmorubHeT Ges gemorexa?

3. IloueMy IeHTPEI MHOr000pasus KyJILTYDHBIE
pacTeHUi COBIANAIOT C TeMH MeCTaMH, I'Jle pac-
TI0JIATaJINCh BeJIMKHE JDEBHUE [MUBUIN3AIIINY

3.14. Ocroprzrie METOIbI CeJIeKIINHT
pacTeHuM, KUBOTHBIX
1 MUKPOOPraHH3MOB

1. JIna gero BeayTcd celleKIMOHHEBIE padoTsi?
2. IlpuBeguTe MpHMepPE! XIeOHBIX 3JaKOB.

OCHOBHBIMHM METOINAMHU CEJEKITUH JIOBIX OPraHU3MOB fABJIS-
oTesa rubpuausanud 1 oToop.

I'ubpudusayus — 3TO IPOLECC CKPEITUBAHUS POAUTENILCK
ocofeli 1 IIoJIyueHre OT HUX THOPUAO0B. B peayrsTare ordopa ¢
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17 3TUX TUGPHUAOB HAXOLAT 0COGH C MHTEPECYIONIHMY YeI0BEKa
IpHU3HAKAMH.

Buzrr or6opa saBucAT oT ciocof6a pasMHOKEHUS BHIOa, 1 OT-
50p MOXKeT OLITh MaCCOBBIM MJIM MHAWBHALYAIBHEIM.

IIpm maccosom ombope m3 moToMcTBa GEPYT PACTEHHSA MM
HHUBOTHBIX C HY)KHEIMU DPH3HAKAMHY U CHOBA CKPEIIUBAIOT UX
Mex gy coboif, moayuas ruOpHALl BTOPOTO IMOKOJEHU. Cpemu
SHX ONATH IPOM3BOAAT MACCOBBIM O0TGOD 0CO0Oeil ¢ HYIKHEIMK
JIpU3HAKAMH U T. A. MaccoBelii 0T60p 0GBIYHO IPUMEHSIOT I
IePEKPECTHOONBLIAEMbIX DACTeHAM U [JA XUBOTHEIX. TaK, Ha-
opuMep, ObIIH IOTyHueHEl HOBBIE COPTA PIKH.

IIpu undueudyanvriom ombope BEIGUDPAIOT OTLEIBHYIO 0CO0D
¢ FHTePeCYIOIIUM YeI0BeKa IPU3HAKOM H IIOJIYIAIT OT Hee I0-
ToMCTBO. Tako# MeToJ, eCTeCTBEHHO, HE MOKET IPUMEHATEHCS
IDU CeJIEKIIUK JXHBOTHBIX, KOTODBIE PA3MHOMKAIOTCS IOJOBBIM
TyreM. Hallje BCero MeToZIOM HHAMBHUAYATLHOIO 0TGOpa CO3Ma-
OTCH HOBBIE COPTa CAMOONLLIAKINUXCH PACTEHHH, KOTOA B
Da3MHOXXeHUN YYacCTBYeT TOJIBKO OAHA 0cO0b NMIIEHHUIILI, OBCA,
samMeHA. [IoTOMCTBO OZHOM CaMOONBLIAIOMMEHCH 0cobI open-
“TaBIAeT cO0OoM Yucmym JUHUW, KOTOpas 6Iarogapsa CaMOOIILI-
TeHUI0 OyIeT COCTOATE M3 TOMO3HTOTHEIX OPTaHEA3MOB. EcIu Ka-
¥0€-TO pPacTeHNe XOPOIIO PDasMHOKAeTCHA BEeTeTATUBHEIM IIYTEM
ZePeHKOM, OTBOJKOM, IDHBHBKAMH), TO FeTEPO3UTOTHEIE OCO-
JH MOXXHO COXDaHATEL OYeHb JOIro. IIpu MOJI0BOM pasMHOMKe-
WU COPTOB, OTJIMYAIOIIUXCS BEICOKOH CTEIIEHBLIO TeTepO3UTOT-
=0CTH, IIeHHEIE CBOHCTBA COPTA HE COXDAHAIOTCS 1 OPOUCXOIHUT
7X pacIieijieHHe.

Tak Kax y GOJIBIIHHCTBA CETbCKOX03AHCTReHHEIX ¥ITBOTHEIX
T0TOMCTBA OBIBaeT Mayio, TO MHOTAA AJIA IOBEIIEHHA er0 TOMO-
SHTOTHOCTHA IPHUXOAWTCH NPOU3BOAUTE OJAUZKOPOICMEeHHOoe
“¥pewjuseanue, HaIPEMeP CKPENUBATE ObIKA X KOPOBY, IPHXO-
TAIMAXCA APYT APyry GpaToM u cectpoit. Takoe ckpemmBanue
20 KaKOU-TO CTeIeHU CXOJHO C CAMOONLLIEHUMEM y DACTEHMIL.
[Ipu 6IH3KOPOACTBEHHOM CKDEIMUBAHUN YACTO MOSBISETC II0-
TOMCTBO C yCHI€HHBIM IPUBHAKOM, II0 KOTOPOMY BeJcs 0T6Op,
=0 IPH 3TOM JPYTHE NPH3HAKH MOTYT DPE3KO VXYAIIUTBCH.
HanpuMep, MOKeT OBITH CHUKEH HMMYHHUTET K 38601eBAHUAM
# T. 1. Takue HebGaronpuATHEIE IOCIEACTBUS O6IM3KOpOICTREH-
H0T0 CKPeIMBaHUA HA3hIBAOT Jenpeccuell. [lenpeccrs y moToM-
“TBA BO3MOXXHA M B TeX CJIydYasdx, KOTJAa CAMOOILLISIOT Iepe-
=DECTHOOHIEBLISAEMOE PACTEHHe.
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IIpy CKpeIUBaHUM MeXAy co00% pasHBEIX COPTOB PACTeHMH
WJIY TIOPOJ KMBOTHEIX OLHOTO BHJIA IIepBOE I'MOPUIHOE IOKOJIEe-
HHe OTIMYAeTCs KPYIHBIMHU DasMepPaM¥, MOBHIINEHHON YCTOM-
YHBOCTHLIO U ILIOJOBATOCTRHI0. JTO ABIEHNWE NOJYIUIO HasBaHue
zemeposuca. K coxaleEuio, IPU CKPEIABAHUN TeTePO3UCHBIX
pacTeHU WK JKUBOTHBIX MEXAY co00H CIeyIONIHe IOKOJIeHNS
TAKMMY BBIJAOIAMEICA KadecTBaMu He 00/1a1a10T, T. €, FeTepo-
3uc GRICTPO 3aTyxaerT.

Emie ofHEAM BaKHBIM METOAOM CeJIeKIIUHU ABJISEeTCS MOJTyde-
HIe ME)XBUIOBEIX I'HOPHUOB, COYETAIONNX B ce0e MeHHbIe CBOM-
CTBa DOINWTENbCKUX BHAOB. Medxceudosas zubpudusayus 3a-
TPYLOHSETCS TeM, YTO Takue THOPHABI He MOIYT DadMHOKAThCH
HOJOBELIM IIyTeM. Beis BO BpeMs MelH03a XPOMOCOMBI HOJIMKHE
COMTHCH TOMOJOTHYHEIMA IaPAMHA B KOHBIOTHPOBATE MEX LY CO-
6oit. A y ocobeit, naske HIM3KHX, HO BCe-TAKH Das3HBIX BHUI0E
U 9UCJIO XPOMOCOM, W X (DOpMa OTIMYANTCA APYr OT APYra.
¥ HODMAaJIbHASA KOHBIOranus HeBo3MoxkHa. OfHH U3 crmocobos
IIpeosoeTs Oecryioane MeXBHAIOBEIX THOPUIOB paspaboTas 3a-
MeUaTelbHEIH oTeuecTBeHHEIM reaetuk I. II. KaprmeueHko, pa-
foras c rubpPUIOM DEIbKY 1 KamycTel. M y pebKy, U y KalyCTE
TaIIouHEIM Habop pasex 9 xpomocomam. I'ubpus umen 18 xpo-
MOCOM B KaXJI0H KieTKe (110 9 OT KamyCThI X OT PeAbKH) U OBLE
OEeCIIIONHELIM, IOCKOJILKY «KaIlyCTHBIE» U «DeJedHBIe» XPOMO-
COMBI MeKIy co00# KORBIOTHPOBaTh B Meliose He Moryu. Tor;
. [I. KapmeueHKO CyMeJ IOJYIUTh IOJUIION ITH0puia, KO
PEI COIEPIKAT B CBOMX KJIeTKax 1o 36 xpomocom: 18 «kamyer
HBIX» U 18 «pemeunnix». Teneps B Mefo3e 9 «KanyCTHRIX» X
MOCOM CTAJIA KOHDBIOTHPOBATH C 9 TOMOJIOTMYHBIMHE «Kamy
HBIMH» XpOMOcOMaMu, & 9 «pelledHBIX» — C 9 «peeTHBIMES
B Ka:xq0# raMere mOJIY9asoCh IO TalIOMJHOMY Habopy «
IEYHBIX» U «KAUYCTHBIX» XpoMocoM (9 + 9 = 18), a upu omx
IOTBOPEHWH BO3HUKAJ MEKBHUIOBOH NOJHIJIOMJHBIHA THOD
¢ 36 xpomocoMamu B KiaeTkax. Takum obpasom, I'. JI. Kap
YeHKO IIpeofioses Oeciuionue MeXXBHIOBEIX THODHAOB y pac
HUH.

Me:XBUAOBYI0 TIHOPHAM3ANUIO0 IIPHMEHAOT U B XKHB
HOBOZCTBe. Hampumep, ¢ APEBHOCTH JIOAU HCHOIb3YIOT MYJ
Myn — rubpup KoOBIIMOEL ¢ ocioM. MyJasl GeCILIONHEI,
OUeHb CHIbHEI, BBLIHOCIMBBI, AOJTO JKHBYT, O0IafaioT CO
KOMHBEIM HpaBoM. lIpw IOMOINMA MeXXBHIOBONW THOPHAHUS3
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TONTy4YeH TakKe ruOpuj NIIeHHWOHl W DKW, HAa3BAHHBIH «TDH-
Tuxane». TpUTHKATe JaeT MHOTO 3epHA U KODMOBOIT 3€JI€HON
“ACCHI.

Muorue KyIbTypHEIE DAaCTEHHA MOMUAIIIOUIHEL, T, €. HX XPO-
MOCOMHBIN Ha0Op yBeJIMIeH KPaTHO Nl H B KJIETKAX COAePIKATCA
3n, 4n xpomocoM u T. 1. IloNMUILIOHAHEIE PACTEHUS Jlerde Iepe-
Z0CAT 3aCyXy ¥ KoJsie0aHHA TeMIepaTyphl, OTIHIAIOTCH KPYII-
=sIMHU pasMepamu. Tak, GOJNBIIHHCTBO pacTeHWII, CIIOCOOHBIX
SEDKUTH B CEBEDHBIX IIMPOTAX HJIH B BEICOKOTODBE, SBIAIOTCH
TomunnongaMu. OZHAKO Y JKUBOTHBIX IOJUIIJIOUIUS HEBOS3-
MOJKHA.

BaxHBIM cmoco60M MOIy4Y9eHWS HOBBIX CODPTOB SBJIAETCS
LCKYCCMBEHHbLU MYymazeHe3, Korga, IoABepras pacTeHud Ieii-
“TBUIO IPOHUKAIOIIEr0 H3JIYyYeHHS W XUMHUUYECKHX BeImecTB,
=5I3BIBAIOINUX MYTalli¥, IEITAIOTCA HOJTYIUTH OPTaHU3MEL ¢ HO-
SS5IMM IIOJIE3HEIMU CBOMcTBaMH. Takmm myTeM GLLIH IOIYIEHBI
ZOBBIe BBICOKOYPOXKaliHBIE COPTa AYMEHS W HIIeHWIEL. Kpome
TOro, IPH MOMONI[M HCKYCCTBEHHOTO MyTareHe3a BEIBene-
=5l HOBBI€ IITAMMEI 0aKTepuil H Pa3HOBHAHOCTH IPUOOB, BhIZE-
IAIIIHe BUTAMHUHBI, ITHIIEBLIE aMAHOKHCJIOTEI, aHTHOMOTHKH
® T. .

C xXaabIM TO70M GAaKTEpHH W OJHOKIETOUHBIE SYKADPHOTHI
=ce Oonpime u GosbITe IPUMEHAIOTCA B DASTWYHBIX OTPACIAX
TDOMBINLIEHHOCTH. MHOTHE IPOIeCCHl IPOU3BO/ICTBA MTHAIIEBhIX
TPOAYKTOB, BUTAMHUHOB, JIEKAPCTB OCHOBAHEL HA IeATEILHOCTH
“MKPOOPraHu3MOB u rpubos. IIpomeccsr mosyuenus Heo0Xou-
MEIX YEJOBEKY BEIIeCTB ¢ TOMOINEI0 JKMUBBIX KJIETOK HA3ZEIBAIOT
JuomexHonozuell. BakTepUH IPUMEHSIOT [JIA TPOU3BOLCTREA BH-
TaMWHOB I'DYIIEBI B, DUIIEBEIX ¥ KOPMOBEIX 0EJIKOB, aMUHOKHC-
70T, KOTODPBIX HejlocTaeT B nuine. [liecaeBrie IpUOLI BEIIEIAIOT
ZeCKOJIbKO BHJ0B BEIleCTB, yOMBAIOIUX MHKDOOEI. O0mIee Ha-
i3aHUEe TAKUX BEIeCTB — aHmubuomurxu. MuKpoOLl TOMOTatoT
SEIZIEJIATH DU NTepepaboTKe PYALI MEeHHBIE MeTalabl — 30JI0TO,
“epebpo, Menn. MEorue GakTepun B rpUOBI UCIIOIBYIOT B CEJIh-
“KOM X03AHCTBe 1A O0PLOBI ¢ DA3IMYHLIMYU BpenuTeasamu. Ha-
IpuMep, 0aKTepus TaK Ha3hLIBAEMOr0 IHHUJIOKDOBWS IIPHMEHS-
=TcA Auisi GOpEOEI ¢ BpeUTeNIeM JIeca — HeTapHBIM IIeJIKOIDS-
Z0M.

ILyist Moy 9eHusA HOBBIX IITAMMOB MUKDPOOPTaHU3MOB IIPHMe-
=AI0T Pa3NUYHbEIE MyTareHsl. BakTepunu oueHs GLICTPO PasMHO-
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sKaroTCA OECIIONBIM IIYTEM, U 3a/lada YIeHRIX COCTOUT B TOM, UTO-
6Ll OTOMpATh MHKDOODPTAHHU3MEI C HOJIE3HBIMH I8 UYejloBeKa
CBOMCTBaMH.

T'ubpudusayusn. Maccogwsiii om6op.
HnousudyanvHuiil ombop.

Yucemuie nurnuu. bauskopodcmeéennoe Ckpewuéanue.
I'emeposuc. Mesxceudoeaa 2ubpudusayus.
Hcxycemeennvlii mymazenes.
Buomexnonozun. Anmubuomuxu.

1. ITepeuncInNTEe METOAELI CEIEKIIHOHHOIT pabOTEL.

2. Yem MaccoBslil 0TOOD OTIMYAETCH OT MHIUBUIY-
aJbpHOro?

3. Yro Taxoe reTeposuc?

Epamkoe codeprcanue znasbl

Epunnia :XUsHd — KiaeTKa. MHEorHe XHUBkle OPraHA3MEB] IIPeJCTaB-
JIAIOT CODDH CaMOCTOATENBHO JKUBYIIVIO KIETKY: 0akTepwu, aMedni.
SBIUIEHA 3ejleHas, MHAY30pHA Tydenska, ximamugomorana. OpHaxo
9BOJIIOIHA HE OCTAHOBHIIACH HA OJHOKJIETOYHEIX OPraHU3MAaX, H Ccei-
4ac HAC OKPYIKAaM0T MEOTOKIIETOYHBIE JKMBOTHEIE, DACTEHUS, IPUDLIL.

JIo60l oprasMsM — ONHOKJIETOYHBIH HJIM MHOTOKIETOYHBIA —
IIpeACTABISAET cOD0H CIOKHYI0 CAMOCTOATENLHYIO CaMOPEeryIHpyE-
IIy0ca KABYI0 cucteMy. OH MOCTOAHEO 00MEHHBAETCA BEIeCTBOM =
sHeprueil ¢ OKPYIKAalIIell cpeaoi, crocober K pasMHOMKeHn0. MBore-
KJIeTOYHOCTD [JaJld KUBLIM ODPTaHHU3MaM DAL ODPEMMYIIECTE, I'IABH
13 KOTOPBIX — JOIOIHATEILEAS BO3SMOXKHOCTE BBIXKHUTE B HeOaaronp
ATHBIX YCJI0BHAX. ECIM paspylInTh HADY:XEYI0 MeMOpaHy ameOhl
0HA HEMHHYEMO IMOTHOHET, a BOT paspylleHHe OJHOH HJIH Jake ME
THX KAeTOK Yy THADHI He IPHBEAeT K ee rubennu. MEOTOKIETOYHEIH O
TaHH3M MOKHO CPABHHTE C IOZBOLHON JOJKON, PA3AeeHHON Ha MEC-
T'He OTCeKM. ¥ Ka’XI0r0 OTCEKAa ECTh CBOM OCO0EHHOCTH, HO pPasp
HUe OJHOTO OTCeKa He MPUBEIET K THOEIH IOABOJHOIO Kopabid.

V KayKmoil KJIeTKH B OPraHW3ME eCTh CBOH 33JauYM: OfHU KIe
OTBEYAIOT 3a ABHKeHNUe OPraHnu3Ma, IDVIHEe — 34 PasMHOMKeHHe, Tpe-
TEU — 3a 060POHY OT BParos u 3aXBaT IWMHK K T. 1. KoHeuHO, MHOMKE
CTBO KJIeTOK MEHOTOKJIETOYHOIO OPraHu3Ma CIIPABUTCA C MHOTOYHCTIE
HBEIMEH TPYZHOCTSMHA JIy4IOe, 9eM OJHa-eJHHCTBeHHAA KJIeTKa Dak
PHH MU IPOCTeinIero.
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Bee XuBBIE OPraHW3MEI PA3MHOKAIOTCH.

PagmHOXKeHUE MOKeT GEIT Gecnonniv u moxossiM. PopMEr Gecrio-
“OT0 PasMHOKEHHA: IIOYKOBaHUe, JeleHHe Tela, 06pasoBaHHe CIIop,
=eTeTATUBHOE PA3MHOMKeHHEe.

IlonoBsie KIETKHE HABHIBAIOTCH raMeTaMu. ['aMeTs hODMUPYIOTCH B
TOTOBBIX JKeJIe3ax! CIePMATO30HABl B CEMEHHHMKAX, a HSHIIEKIeT-
=@ — B AWYHHKAX. [aMeThI cooepaT ranIouaEEIH (n) Habop xpomo-
oM. FanronzHEEIE HaG0p BOSHUKAeT IIPH Meiioze.

B mponecce mefioza XpOMOCOMBI yIBAUBAIOTCS, A 3aTEM KJIETKA TBA
Da3a NOJPAA OeTUTCs, U B De3yJIbTaTe U3 ONHON NUILIOMAHONR KIeTKH
Z03HUKaET 4 TanJIonIHbIX.

Onnogorsoperras KieTka — surora. OIIOZOTBOPEHHEE MOKET OBITE
=ZPY’KHBIM (BHe OPraHN3Ma) 1 BHYTPeHHHUM (B OpragusMe CaMEH).

VY HOKDLITOCEMEHHBIX PACTEHUH IBOMHOE OILJIOZOTBODEHHE.

Wupuenpyansuoe pasBUTHE OPraEu3Ma HA3hIBAETCHA OHTOTEHE30M.
~Tazuyu SMOPUOHATIBHOTrO IEPHO/Ia OHTOTeHe34a: APO6IeHNe, Omacryna,
T2CTpyJia, HeWpyia.

Oprarusm GopMHEDYeTCs U3 TPeX 3aPOALIMIEBIX THCTKOB: 9KTOIED-

(51, 3HTONEPMEL ¥ ME30/IePMEL.

3aKOH 3aPOABIIIEBOTO CXO/ICTBA: B IPEAeIaX THIA 3MOpHOHEI 06HAa-
CVKHMBAIOT M3BECTHOE CXOACTEO.

Buorenernueckuit 3aK0H: HEAMBHAIYATLHOE DASBATHE 0COOM (oHTO-
"2He3) /10 OUpe/iesieHHON CTeNeHN IOBTOPAET HCTOPHYECKOE PASBHTHE

DHIOTeHe3) BHAA, K KOTOPOMY OTHOCHTCH 3Ta 0C00b.

lemeTnra — 5T0 Hayka, H3y4alomasd HACIEICTEEHHOCTD H M3MeH-
=HBOCTE JKUBBIX OPTraHn3MoB. HacIeICTBeHHOCTE — 3TO CBOHICTRO BCEX
=HBEIX OPraHW3MOB IepefaBaTh CBOW MPH3HAKHY U CBOHCTBA M3 MTOKO-
“SHHA B MOKOJeHne. MI3MEHINBOCTE — 3TO CBOMCTRO BCEX XUBBIX Op-
"2HH3MOB IpHOOpeTaTs B OPOIEcCe Das3BUTHA HOBBLIE MPHIHAKH 10

DABHEHHIO C IPYTHMH 0cO0SMHT BALA.
dnemMeHTapHad eIHHNAIA HACIEJCTBEHHEOCTH — T'eH — SABISETCA Ua-
7510 Mostekynel [IHK. I'eHEl, OTBETCTBEHHEIE 3a OZHH U TOT JKE IIPU-
"ZaK, HAa3BIBAIOTCHA alJelbHBIMU, MecTo PacmosiosKeHns TeHa B XPO-
‘ocome HasblBaeTcH JIokycom. Eciim B KieTkax cofeps:RaTes ABa OIH-
=3KOBBIX I'eHa KaKoro-iubo IpH3HAKa, 3TOT OPraHW3M IOMO3HUTOTEH
=0 3TOMY IPUBHAKY, a €CJIH IeHEl Da3Hble, — IeTePO3UTrOTe .

COBOKYIIHOCTE BCEX I'€HOB OPTaHH3MA — [eHOTHII. CoBOoRymHOCTE
i°eX TIPUBHAKOE — (QeHOoTHN. TOT U3 ABYX anneabHBIX I'HOB, KOTO-
“xIif IIPOsIBIAETCA B (DEHOTHIIE Y TeTEPO3UTOT, HASBIBAETCA NOMUHM-
- VIOIMM, a He IPOABIAIIIHIACT — DPeleCCHBHBIM.

I'. Menzens, HCHOME3YH THOPHIOIOTAIECK U MeTOoI, VCTaHOBHII OC-
=OBHBIE 3aKOHBI HACIEACTBEHHOCTH: IPABIIO eANHO06DA3HA THOPHUILOR
“2DBOTO TIOKOJIEHUHA, MPABUIO DAcHIeILIeHHA, 3aKOH UHCTOTEI [aMeT,
~DAaBUIO HE3ABHCHMOI'O HACIEZ0BAHNSA IPU3HAKOB,
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Ecsiu fOMAHAHETHEIA I'eH He 40 KOHIIA HOJaBIAeT PeleCCUBHEIM, Ha-
GrrogaeTes HelloJHOe JOMUHWpOoBaHHE. /718 YCTAHOBIEHHUA MeHOTHIA
ocobeil, He pasjaEUaIIuXcsa M0 GEeHOTHIIY, WX CKPENIHBAiOT C Pemec-
CHRHOM r'OMO3HUTIOTHOHR 0C00BI0 — 3TO aEATH3UDYIOIlee CKPeIllHBaHUE.

T. Moprae yCTaHOBHJI, YTO XPOMOCOMEI IIPEACTABIAIOT CO00H rPym-
IIBI IWHEHHO CHelIeHHLIX TeHoB. ['eHbl, HAXOAAIIHECH B OTHON XPO-
MocoMe, IPY MeHo3e MomagyT B OAHY 'aMeTy U HacJAeAVIOTCHA CHeICH-
Ho. B Melioze XpOMOCOMBI MOTYT OOMEHUBATHCA AJJICTEHEIMA TeHAMH.
Dro ABlIeHWE HAa3BIBAETCH «IIeDEKPEecT XPOMOCOM? .

HeKkoTopsle IPU3HAKY OPTaHA3MA ONPEeNeNdioTea AeHCTBHEM He-
CKOJIBKHUX TeHOB.

Ilo0BBEIE XPOMOCOMEI — 3TO T€ XPOMOCOMEI, KOTOPEIE Da3IHIAI0T-
cs Y caMIIOB W CAMOK.

VzMeHeHHWS OPTaHM3Ma, He 3aTDaruBarollle TeHOTHIIa W He IIepe-
IaI0IIMecs U3 IOKOJIEHN S B IOKOIeHHe, — MOAU(PHKATUOHHAA H3MEE-
YHUBOCTE. IIpesensl MOTHMHKATHMOEHON H3MEeHUYHBOCTH — HODMA De-
axknuu. HaciegyeTcs He caM IPH3HAK, & CIO0CODHOCTE HPOABUTE 3TOT
IIPU3HAK E OIpefeNeHHEIX YCI0BUAX.

Vi3MeHeHRA reHOTHIIA — MyTanun. MyTamuy ObIBaIOT TeHHBIe, XPO-
MOCOMHBIE, TeHOMHEEBIe. [IDUYHEER! MyTalnuil KPOIOTCA BO BHEIIHEH cpe-
Ile ¥ MOT'YT GBITH BEI3BAHEI 00IyUeHHEM, XUMAIECKAMHA U (PH3HIECKH-
MH BO3IeHCTBHAMH.

CeleKIHA — HAayKa 0 METOAAX CO3ZaHWUS HOBBEIX COPTOB PaCcTeHUM,
TIOPOJ JXUBOTHEIX ¥ MITAMMOB MHKDOOpranuaMoB. TeopeTHdecKoi oc-
HOBOH celeKOHH ABIsercs reHeTura. OCHOBBEI HAYIHBIX METOHOB Ce-
Jexnuu B Hammel crpaHe samoxkmia H. M. Basunos. Or ofHapyXus
paiionnl 3eMnn, Tae OBIIM OKYJIBTYDPEHB AHKOPACTYIIUE DACTEHHS,
VCTAHOBWJ, UTO TeHETHUYECKH OJM3KHe IPYINBEl XapaKTePHU3YIOTCE
CXOOHBIMU DANAMHE HACIEICTBeHHON H3MEHIHNBOCTH.

OcHOBHBIE METONBI CeJeKIIHOHHON paboTer — rubpupuszanud =
oT6op.




['1aBa

[lonynArmoHHo-
BIJIOBOU YPOBEHD

U3 37011 I71aBBI BBl Y3HAETE:

umo maxoe 0uoaouMeckuti 6U0 U KaKoesl
€20 Kpumepuu,

Umo HA3LIBAIOM NONYAAYUeH,

nouemy 6AXHO uU3yuamv Oemozpaguueckue
xXapakmepucmurxu nNOnyaAyui u 4mo mo
maxoe; '

Kax cmpoumca 0uoA02UUeCKAA
KAACCUPUKAUUA U KAKUM 00pa30M OHA
CBA3ANA C 260710UUCTE KUBLIX 0PZAHUIMOS.




Aodss Kpurepunu Buga

1. Yro Taroe Bug?
2. Kaxue BUIGLI pACTEHHI MM KHBOTHBIX BHI 3Hae-
Te?

MuUp KHUBBIX CYITIECTB COCTOUT M3 OTPOMHOTO KOJHUECTBA OT-
JUYHBIX IPYT OT APYTa PACTeHHI, KMBOTHEIX, TPUO0OB, MUKPO-
oprasu3mMoB. Bce OHM JOJKHEI ZOOBIBATH cebe MUY, 3aBOEBHI-
BATL XU3HEHHOE TPOCTPAHCTBO, DA3MHOMXKAThECA. B mponecce pe-
IIeHHA 9TUX IPOOJIEeM KHUBBIE OPraHWSMEI CMOIVIH 00pasoBaTs
MHOYKECTBO DPa3IHYHEIX QOPM, Kaskjas B3 KOTOPBIX IPUCIIOCO-
GUIach K KHM3HH IIPH OIPeNe/IeHHBIX (DU3UUEeCKUAX YCIOBUAX H B
OIpefleIeHHOM OKpy:xkeHun. Jltogu naBHO 00paTHIN BHUMAHHE
Ha PasiWuus MesKIy OKPYKaBIINMHK UX XUBOTHRIMU M pacTe-
HUAMA W OBITAIHCE HX CHCTeMaTH3npoBaTh. OZHAKO B JPEBHHEE
BpeMeHa IIPH KJacCu(ruramuy Opraiu3MOB HCI0JIE30BAIUCE EE
OMOJIOrMYEeCKHe, 4 APYTHe IPHENAIEL. ACMBOTHRIX, HATPUMED,
JeJIUIN Ha II0JIe3HBIX, BPEAHBIX, e3Da3IUUHBIX [IJId YeI0BEKa.
Pacrenna — Ha ZArOMUX TJI0BI, BOJOKHO UIH JPEBECHUHY.

C pasBuTHeM GHOJOTHA MPUIILIO IOHUMaHUE TOTO, UITO BUIE
OpenCcTaBIg0T cO00H BasKHBIE OMOJOTHUECKIE EUHUAIILI, KOTO-
pBIe HeoOXOAMMO KIaCCHOHUINPOBATh W U3Y4aTh.

Budom Ha3EIBAIOT COBOKYIITHOCTh OPTAHU3MOB, XapaKTepPH3Yi-
ITUXCS O0IITHOCTBIO TDOUCXOKICHA A, 0018 20X HAaCJIeICTBEE-
HBIM CXOJICTBOM BCEeX IIPH3HAKOB W CBOWCTB U CIOCOOHBIX K Gec-
KOHEUHOMY BOCIIPOHM3BEAEHUIO CAMUX ce0s IPHU CKPeI[UBaAHUH.

Arrnmunickuii marypanuct I:xom Peii OblI mepBEIM, KTO B
1700 r. monsiTaicA ONPENeInTh KPUTEPHY, HIN OIPU3HAKH, I
KOTODBIM MOIKHO CYJTHTh O IPUHAAIEKHOCTH OPTaHM3MA K [JaE
HOMY BHIY. Bce HHAWBHAIYYMBI, IPDUHAJIEKATINAE JaAHHOMY BE
oy, cuwran Pei, MOryT cBoOOJHO CKPEIIMBATHECA B IPHUPOJE
TPOAYIUPOBATH TOTOMCTBO, OTHOCAIIEECT K TOMY Ke caMo
Buny. Jlake ecau cpefd IMOTOMCTBA B OJHOM BBIBOJKE IOABIS-
I0TCA OBA OTUETIMBO Pa3IMIHBIX OPraHKW3Ma, OHU BCe PaBHO OF
IyT OIpUHALIEKATh K OTHOMY BUIY. Bee cobaku, HampuMep, E
CMOTPA HA TO YTO PA3HBEIE IOPOAGI BHEIITHE 0UeHE PA3IHIAIOTC
COCTABJISIOT OnuH Buj (puc. 57).

Benukwuit meencknit HaTypanunct Kaps Jlurnei, co3garess
HAYYHONH CHCTEMATUKHU, ONPEAeNIsy BHALL Kak IeJIOCTHBIE I'D
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Puc. 57. Ilopoasl cobak: Ookcep (BBepXy ciesa), KOJLIH (BHH3Y CJEBa),
JexuHEC (BBEDXY CIpaea), 9ay-day (BHEH3Y cIpaBa)

751 OPTAHU3MOB, OTJIIMYHBIE OT IPYTUX KUSHEHHBIX (DOPM II0 IIPH-
3JHAKAM CTpoeHUA. VHBEIMU CcJIOBAMU, HATWYNE YePT CTPOEHUS,
=0TOPEIE [IeJal0T HEeKOTOPYI TPYINY OPraHH3MOB IOXO0MKHMUA
IDYyr Ha ApPyra H OOTHOBDEMEHHO OTJIWYHBEIMHA OT BCEX IPYTUX
TDVIII, ¥ €CTh KPUTEPHH IJIA IPUYNCIEHAT UX K JaHHOMY BUIY.

Kpurepuu Buna. Kpurepusayu Bua Ha3EIBAIOT XapaKTePHEIE
TDU3HAKHW U CBOHCTBA, TI0 KOTODKIM OJHHA BHAEI OTAWYAIOTCA OT
apyrux. IIpmsHakm| CTpOeHUs, KOTODBIE HUCIIOJB30BA JIWHHEH
771A BBEIfEJIEHWA BUAOB, NAIOT HAM NPUMED MOPPOL0ZULECH 020
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Kpumepus. B eTo 0CHOBe JeXUT CXOICTBO BHEITHETO W BHYTPEH-
HETr0 CTPOEHHS OPTaHU3MOB.

B ocHOBe pusuonozuneckozo kpumepus JTeKUT CXOACTBO BCEX
TIPOTIECCOB JKUBHEAEATEIILHOCTH U MPEX e BCero CXOACTBO DPas-
MHOYKEHUA, YTO OMPENEIseT BO3MOKHOCTE IIOJIYIEHHSA IIOTOM-
CTBa IPHU CKPELIUBAHUH. :

Hu mopdonorageckoe, HA (hE3EOIOrHIECKOe CXOICTBO, OX-
HAK0, He MOT'YT CIIYKHATH JOCTATOUHO HANEIKHBIMUA KDUTEPUAME
Bujga. Tak, HAUPUMED, CO BPEMEHEM OBIJI0 YCTAHOBJIEHO, UTO
BHEIIIHE HePa3JIHINMbIe TPYIIILEI OPraEu3MOB MOT'YT IPHUHAIJIE-
JKaTh K PasHBIM BHAAM. ¥ 9YeHbLIe 00HADYIKHJIHN TaK Ha3bIBAeMEIE
6u0bl-080UHUKY, PA3IHIA0IIAECS JIHIOE Ha0opaMHi XPOMOCOM.
Bunel-IBOAHUIKH BCTDEYAIOTCS CPEAH CaMBIX DA3HBEIX OpPraHHU3-
MOB: pbI0, HACEKOMEIX, MIEKOIHUTAIIIAX, DACTEHHTIA.

He Bcerma cpabaThiBaeT u (HHU3UOJOTUUECKUN KDPHUTEPUMA;
YCTAHOBJIEHO HEMAJIO DPA3HBIX BHUAOB, KOTODHIE MOTYT CKPEIIH-
BATHCHA B IPUPOJE, IPOU3BOAA ILIIOLOBUTEIE THODUIBI. ITO CJIY-
uaeTcs, HATPUAMED,. IDU CapUBaHUM co0aK ¢ BoaKaMu. I1mo10-
BUTBIMH MOTYT OLITHL THOPHIBEI HEKOTODPEIX BHAOB ITHI] (KaHa-
periKu, 30IMKM), a TaKKe PDACTEHUH (TOIMOJI s, UBEI).

IlosTOMy IOMHMO Ha3BAHHLIX KDHTEDHEB IIDH OIpPeleJIeHAR
BUOBOI IPHHAIJIEKHOCTH UCIIOIL3YIOTCHA U IPDYTHE.

Tenemuyeckuil kKpumepuili — XapaKTEDHBIN OJIA KaXXIOTO
Buga Habop XpoMOCcoM, HX pasMepsl, hopMa, coctar [THEK.

JKON02UYeCKUL KpUumepuii — MeCTO BUJA B IIPUPOIHEIX CO-
00IIecTBaX OPraHM3MOB, €T0 CIeMuanu3anud, Habopsl GhaxkTo-
DPOB BHEITHEH cpelbl, HeOOXOIHUMEIX AJIA CYIIeCTBOBAHNA BUAA.

T'eozpaguyeckuii kpumepuili — 007acTk PACIPOCTPAHEHHS
Bua B mpupoje (apean).
Hemopuyeckuil kpumepuil — O0OIIHOCTHL OPEeAKOB, eUHAS

HCTOPUS BOBHHKHOBEHHS U DasBUTHA BUJA.
He cymecTByer abCOMIOTHOTO KPUATEDUSA BUA. PazninuyHBIE
KPHTEePUH CBA3aHLI MeX Iy CO00M ¥ TOIHKO B COBOKYITHOCTH OII-
DPelleNITI0T MeJOCTHOCTE B eJWHCTBO BHAA. B mpupoze aTa meso-
CTHOCTB IIO/IeP)XWBAETCA OJarofaps PEIpPONYKTABHOU M30JIH-
MM, KOTOpPas IPeISTCTBYeT CMelreHu0 BuA0B. Taxkas maons-
nua oOecIledMBAeTCA MHOXKECTBOM MEXaHW3MOB, HAIpPHMep:
pasIVYNAMHK apeajyioB, PA3HBIMH CDOKAMH WJIM MECTaMHW pPas-
MHOMEHHH, 0COOEHHOCTAMMA OOBEAeHNA U MHOTHMHK IDPYTHMHA.
Cxouasko Bunos Ha 3emae. Co Bpemern Kapna Jluanaes, paspa-
GOTABIIETO CHCTEMY KIaCCH(pHKAINK OPTraHW3MOB, B MUDe ObLIO
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ommucaHo 1,5 MIH BHAOB. JTO CYIIECTBEHHO B0JIBIINE, YeM OKHAIA
caMm JIluggeit B XVIII B. B e icTBHTEILHOCTH Ke HajIeKo He Bce
13 JHUBYIIUX HA 3eMJie BHU/0B OITUCAHBI ¥ CUCTEMATHU3APOBAHEL.
114 TAaKOTO BBIBOJA MMEETCA HECKOJBKO BECKHX apIyMEHTOB.

Oxroxo 1 maH BUIOE (T. €. ABe TPETH OT 00IIEero Yucia) obuTa-
0T B 30HE yMepeHHOro Kiammarta. OOeIT TOKA3BIBAET, YTO IIPH
joee MeTaIbHOM H3VUeHHWH MHOTHX I'DYII OPTaHHU3MOB yIaeT-
7 00HAPYIXHUTE MHOT'O HOBBIX BHUI0B. [109TOMY MOMKHO CUHTATE,
ITO WX pealbHOe YHCJI0 DOJIBINe TOro, YTO VKe OTKDPEBITO, B IMOJI-
Topa pasa. [IpyruMu cJI0BaMu, IOTEHIIHAILEHO B 30HE YMEDEeHHO-
©o KIEMaTa obuTaeTr He 1, a 1,5 muH BHnoB. M3BecTHO Takxe,
=TO B TPOIIHYECKUX 00JaCTAX BHAOBOE PA3HO00OpAa3He BEIIIE, YeM
3 YMEpPEeHHBIX, 10 KpaiHeil Mepe BABOe. JTO 03HAUAET, UTO HE
veHee 3 MJIH BHJIOB JKHBYT B TDOIHKAaX, HO MHOTHE J0 CHX IIOpP He
JTKDBITHI UM HE OmHUCAaHEBI. TakuMm 00pa3oM, B JeHCTBUTEIHLHOCTH
3eMJII0 HaceJigeT B TpH pasa 0osbIne BHAOB, UM 3aPETrHCTPHDO-
34HO0 Ha CeTONHANIHHUN NeHb: HX HAKAK He MeHbIne 4—5 MJIH.

K coxanenuio, B Hallle BpeMs BHILI HCUE3al0T OLICTDee, He-
HeJW WX yCIIeBalT 00HADYKUTH ¥ OMKHCATH. OTO MPOUCXOIUT B
De3yJabTaTe pa3pyIIeHns MecT OOHTaHEuA, 0COOEHHO B TDOIIHKAX,
TIe ¥3-32 BBICOKOTLO OOMIHs BHABl Y3KOCIEIHATH3WPOBAHEI,
T. €. IPHUCIOCODIEHBI K JKU3HH IIPU CTPOTO OTIPEIeIEHHBIX YCJIO0-
SUIX BHEIIHeH cpenbl. HesHauuTeIbHBIE H3MEHEHHSA XOTS OBI
0IHOTO W3 3THX YCJIOBHH (TeMIepaTyphl, BJIAXHOCTH, OCBEIEH-
J0CTH), CBA3aHHEIE, HAIIPHUMED, C BRIDYOKAMHU [[eDEBBEB, IIPO-
KJIaOKOM JOPOT, MOTYT IIPHBECTH K IIOJHOMY HCUYE3HOBEHHIO TEX
WM WHBIX BUIOB PacTeHWH W 3XHUBOTHBIX. IloTepn BHUIa HMEIOT
OrPOMHOE 3HaueHWe. KaiK[Iblii W3 HAX HETOBTODUM #W BHOCHT
cBOY YHUKAJBLHEIM BKJAL B (JopMHpOBaHHE YCIOBHHN Ha 3eMIe,
EOTOpPBIE, B CBOIO OUepenb, BINAIOT K HA Halle co0CTBeHHOE CY-
IIeCTBOBAHHE KaK OHOJOTHYECKOTO BHAIA.

Bud. Kpumepuu euda: mop@oaozuieckui,
pusuonozuieckuil, 2eHemuieckuil, 3K0102ULecKLil,
zeozpagureckuil, ucmopuieckuil. Apean.

1. Yto taxoe Bua?
2. Kaxue KpHTEPHH BHa BaM U3BECTHEI?
3. CKoIbKO BHIOB 00HTaET Ha HaIlel mianere?
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4. 2. Ilonynamunu

1. Tlogemy opraEH3MEI OOJBIIWHCTBA H3 H3BECT-
HBIX HaM BHIOB EHBYT B NPHPOAE TpynmamMu?

2. Ilowemy Tpymibsl OPraHHM3MOB OTHOTO BHIA, HA-
TpUMep 3aPOCIH JTHTHKA, KPANUBGI, OCOKH H IP.,
BCTPEYAKOTCA He MOBCEeMECTHO, a JIUINE HA OTpe-
nenensnix yuactrax? Kakue 310 yuacTru?

Ilonynamus. BraromoirydHOe CYIIECTBOBaHWE DA3TUTHBIE
BHUIOB KUBOTHBIX ¥ PACTEHHHU TpeOyeT HOAXONAINHX YCIOBAN B
HeOOXOMUMBIX /IS IONAepKaHuA *KU3HU pecypcoB. IIpu mepe-
MeIllleHuH ocobell W3 OTHOM MECTHOCTH B APYIVIO M YCIOBUSH, B
PECYPCHI MOTYT MEHATHCH, IPDUYEM HEKOTOPHIE (DAKTOPHI MOTYT
MeHAThCA ILIaBHO (KaK, HAIPAMED, TEMIIEpaTypa IIPpXA IpPOIBH-
JKEeHWH C I0Ta Ha CeBep), ADYTHe ocTaroTes 0e3 uameHneHui (Ha-
TIPUMED, COZiePIKaHue NUOKCHIA YIJIepoia B BO3yXe), a TDETEE
MEHSIOTCH CKagYKk000pasHo (Kak 3T0, HAaIpUMepD, IIPOUCXOIHT C
N3MeHEeHHAMHU COCTAaBA B CTPYKTYDEI IOYB).

Bce 5T0 IPHBOAUT K TOMY, UTO IOAXOAAIINAE AJIA TOTO UJIH HHO-
T0 BIJ1a YCI0BH S (hOPMHPYIOTCH B IPDOCTPAHCTBE KaK OBI B BUIE OT-
[IeJBHBIX OCTPOBKOB. BHUIEI 3aCEIAI0OT 3TH ITOIXOAAIITHE UM «OCT-
POBKH», & IOTOMY PacIIDOCTPAaHEHEEI HE PaBHOMEDHO, a OTIEeIbHEI-
MU TPYyNOaM¥u — OOONYJIANWAME. B 3TOM COCTOUT CBOeOOpa3HE
OHMOJIOTHYECKHX BHIOB — OHH CYIIECTBYIOT B (hOpMe IOy AN,

ITonynayus — 3T0 TPYIIa OPTaHU3MOB OJIHOTO BUIA, 00J1a1ak0-
X CHOCOOHOCTHIO CBOOOAHO CKPEIIMBATHECA W HEOTPAHWYEHHO
[IOJT0 TIOANEP’KUBAThL CBOE CYIIECTBOBAHNE B TaHHOM DalioHe.

[lonmynamuu OZHOTO BHAA MOTYT OBITE OT[EJIEHEI APYT OT ADV-
ra YeTKHMH TPAHAIIaMU (HaopuMep, TPAaHUITEl MEXIY MOIyJIa-
IHAME BOTHBIX OPTaHH3MOB IPOXOIAT IO OEpPErOBEIM JIHHUIM
BOJOEMORB). ¥ MHOTHX BU/OB, OOMTAIOIINX B HA36MHO-BO3[YII-
HOIf cpelie, TDAHUIEl MEKIY TONYIAIHAMYA PasMEITEL. VsBecT-
HO, HAIPUMED, YTO I'PDAHHAIEI TEPPHATOPHI, 3aHNMAaeMEIX IOy~
JAIMASMY MHOTUX TDBI3YHOB (JIEMMHHTOB, MOJMEBOK M MP.).
3aBICAT OT YUCIEHHOCTH 3TUX KHBOTHEIX. OHE KaK ObI IyJILCH-
PYIOT, PacUIMPASACH IPU BO3PACTAHUN OOMJINS 3BEPHKOB, U CO-
KpAaIanTca IIPHA er0 CHUKeHNW. PasHble MONYIAIWKN OJHOTO
¥ TOTO K€ BHJA ITHAI KOHTAKTHPYIOT Ha MeCTaX 3MMOBOK HJIH BO
Bpemsa murpanuii. CeMeHa pacTeHHIT MOTYT HNEPEHOCUTHLCSA Ha
DOJIBINTTE PACCTOSHUS JKUBOTHBIMY, BETPOM U T. JI.
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[Tonynanuu — caMOBO30GHOBISIOMHECH IPYIIIEL OpraHua-
0B, COXPaHAIOIINE YCTOWUYHBOCTE BO BpEMEHH U IPOCTPAHCTEE.
CTaiiky peI® WM BOPOGLER HENb3si HA3BATH MOIMYJIAUeH: TaKye
TDYHOBI MOTYT JIETKO PacHajgaThCA IO BIUSHWEM BHEITHUX
DaxTOPOB UK CMEIIWBATHCH € IDYTHMH.

[ToraTne monynsnuy B ONpefelleHHOM CMBIC/E BIM3KO C II0-
ZATHEM «ILIeMsA», H3BECTHEIM BaM U3 Kypca HCTOPUH.

YeoBusA :KUSHA B PASHEIX PAHOHAX MOTYT HECKOJIBKO DASIIH-
Zarbes. 110z BAMAHEEM 9TOTO B OTAENBHEIX MOMYIANNAX MOTYT
S03HWKATh W HAKAaILIWBATBLCA CBOMCTBA, OTIHYAIONINE HUX ADPYT
OT pyra. 9TO MOKEeT IPOABIATECHA B HeOONBIINX PasIHIUAX B
“TDOEHHH OPTaHU3MOB, X 3KOJOTHYECKUX, HHUZHOTOTHIECKUX
7 IPYTUX CBOMCTBaX. MIHBIMU CclIOBAMU, IONYJIANHN, KAK I OT-
JelpHBIE OPTAHU3MBI, 001a1ai0T U3MEHUNBOCTE0. Kak i cpenn
ODTaHUSMOB, CPeH IIONYIATHAI HERO3MOKHO HANTHA BE TIOJIHO-
>TBIO TOXKIECTBEHHEIE,

HsmerunBoCcTs MOy IATHE — BaKHBIA (baKTOp 5BOJIIOINHN:
JHa MOBBIIIAeT BHYTPEHHee pasHooOpaswe BUIA, €r0 YCTOHUYH-
S0CTh K JIOKANBHBIM (MECTHRIM) H3MEHEHUAM YCIOBHH KU3HU,
JO3BOJIAET €My INPOHHKATE W 3aKPEINIATHLCA B HOBEIX MECTAX
souTaEnda. MoKHO CKa3aTh, 9TO CYIIECTBOBAHAE B dopme momy-
TAnuu oboramaer Buj, 06eCIIEYHBAET €0 MeT0CTHOCTE U COXPa-
=ZeHHe OCHOBHBIX BHOBLIX CBOHCTE.

Ilonynanwm He 'KUBYT HaonupoBanEo. OHI B3aUMOIEHCTRY-
0T ¢ TONYIATUAMHA APYTHX BHOOB, 00pasysa BMecTe ¢ HUMH Ou-
ImuYecKue coobulecmea — IeI0CTHEIE CHCTEMEL elrle GoJiee BhI-
COKOT'0 YDOBHS OPTraHW3aIliH.

KusHb monynAnwWi M3ydaer IK0A02uL — HAYKA 06 Opra-
ZH3aIMN U QYHKIIMOHHDOBAHWUH HAMOPraHU3MEHHEIX CHCTEM.
[ 1aBHBIMU BonpocaM¥u, Ha KOTODEIE IIBITAETCS OTBETHUTE 3TA HAY-
=a, ABAAIOTCA: OT YEro 3aBHCAT YHCIEHHOCThL U PacHpefeeHHe
JDraHU3MOB B IONYJANMAX TeX WM WHBIX BHJOB; KaK pasHbIe
SHIBI YoKUBAIOTCA B IIPHPOZEe U KaKoe BIHAHNE OHH OKAa3LIBAIOT
IDYT Ha Ipyra; KaK IPOMCXOANUT ¥ K KaKUM Pe3yabTaTaM IPHBO-
THUT BBAUMOAEUCTBUE JKUBBIX OPTAHU3MOB C HeKHUBOM IPUPOLOH.

TMonynsanuy — OCHOBHEIE 3JIEMEHTEI 3KOJIOTHUECKUX CHCTEM,
TIPE/ICTABIAIOIINX COBOKYIIHOCTE COBMECTHO OOHTAIOINUX OpTa-
SH3MOB ¥ YCJIOBUM WX CYIIECTBOBAHHUS.

Kappiit Buj urpaeT B mpupoze CTPOro OMpPeeNeHHYH0 POlb.
3aHUMAas TO MJIM MHOE IPOCTPAHCTBO, CTPOS YOEKUIa, Imepeme-
11asCh, UCIIONIb3Y A Te WJIM WHBIE BUAGI IHIIH, BUJ] OIIPEeIeHHEIM
00pasom BO3HeHCTBYeT Ha OKPYIKAIIYI0 IPHPO/Y, M 9TO BO3/eii-
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cTBue TeM Oosbine, yem Oolbine ocofell HaCUNTEIBAET MOMY AL
Brga. OT monyisnuil 3aBUCHT KPYTOBODOT BEIECTB, SHEpreTHJe-
CKMH 00MeH MeKIy *KHBOX B He:KUBOH mpupoaoi. CoBMecTHAS Ie-
ATeIHLHOCTh MOMY AN OIIPEeNe/IZeT MHEOTHE BasKHEIE CBOHCTEA OH-
OTHYECKNX CO00IIeCTB M 9KOJIOTHYECKHAX CHCTEM.
Hdemorpaduyeckue moxkasarean. IIonyIamAio MOXKHO C HEKO-
TOPO# HoJel YCIOBHOCTH YIIOJOOUTE ODTAHU3MY: KAaK OPraHu3M,
OHa pacrerT, fE(depeEIUPYeTCA, T. €. MOAPasAeadeTca Ha boee
MeJIKHe IIOTPYIIIEI, A3MeESeTCH BMECTe ¢ H3MeHEeHIeM YCI0BHH
s#mn3En. OMHOBPEMEHHO 0OHA 001a18eT 0COOBIMY CBOMCTBAMH, IIPH-
CYIIUMHU TOJBKO rpynmne ocobeii B menom. Hanpumep, Taxkme mo-
KasaTelHn, Kak obuaue (00Iee YUCI0 OPTAHUSMORB), PoHcdaemocms
(CKOpPOCTEH TPUPOCTa UHCIEHHOCTH), CHMepMHOcmb (CKOPOCTE CO-
KpallleHnA YUCIeHHOCTH B Pe3yIsTaTe rudenu ocobett), so3pac-
Hoil cocmag (COOTHOIIEHHEe YHCJIEHHOCTH Pa3HOBO3PACTHRIX 0CO-
0ell), HeIb3A IPUMEHUTH K OT/[€IbHBIM ODPTAHU3MaM, OHH MOTYT
XapaxKTePHU30BaATE TOJLKO IONYIAIAIO B EJI0M. OTH IIOKA3aTeIE
HasLIBaOTCA demozpaguieckumu. VIX BaKHO 3HATH IJId IIOHUMAa-
HUA 328K0HOB, YIPaBISIOIIAX U3HBIO IOMYIAIIN, IPOTHO3HPO-
BaHWA DTPOUCXOMANINX B HUX MOCTOAHHBIX MSMEHEHHH.
CocrasnAiomue IOIYIAIAI0 OPTAHU3MEI CBSI3aHbI IPYT C APY-
TOM Pa3JINUYHBIMH B3aMMOOTHONIEHUSIMY: OHU COBMECTHO YUaCT-
BYIOT B Da3MHOKEHHUH, MOTYT KOEKYPHPOBATE APYT ¢ IPYIOM 3a
Te WJIN WHEIE BAJLI DECYDPCOB, MOTYT MOEAATH APYT APYyra HIH
BMecTe 000POEATHCA 0T XHINHEHKA. BEYTDeHHNWE B3aTMOOTHOIITE-
HUA B NONYJANUAX 0YEHBb CIOKHBI. [109TOMY IIpY N3MEHEHHH
TEX WUJIHW WHBIX 5KOJOTHYECKHX (DAKTOPOB PEAKIIHUH OTAEILHBIX
ocobell 1 MOMYIAINY B IIeJI0M YaCTO HE COBIanamT. Tak, rubeis
OTHENbHEIX OPraEW3MOB (HaIpHUMeEp, OT XUINHWUKOB) MOXKET
YIIYUIIATh KaYeCTBeHHBIN COCTaB MONYJIANNY, IIOBLICUTE €€ BhI-
HUBACMOCTS. JRePTBAMY XHIMEWKA CTAHOBRTCH B QCHORHEOM OC-
nabreHHbIe 0CO0H, BOCIPUUMUNBLIE K HHpeKkmuam. UsbaTue Ta-
KHX ocoleil IpensTCTBYeT pPacupocTpaHeHWIo 0omlesHell, KOTO-
phle MOTYT CTaTh I'yOUTENHHBIMHA U IS BCEH IOMYIANUHA. SHecs
MBI CTAJIKHWBAEMCs C OMHAM 049eHb BayKHBIM IIDaBUJIOM, IIDAME-
HAMBIM K CJI0XHBIM OHOJIOTHYECKUM 00BEKTaM, COCTOSITUM U3
MHOTHX 3JIeMEHTOB, CBA3aHHBIX IDYT C APYTOM DAa3IWUYHBIME
B3AMMOOTHOIIEHUAMU: 0 COCMOAHUU OUONOZUYECKOll CUCTLeMbl
(6ydv mo nonynayus, coodbwecmeo ULL 3K0CUCmema) He ecez
da moxcHO cyOumov nO COCMOAHUI ee OMOeLbHbLX dNeMEeHIMO8.
Wsyuerne aemMorpaduuecKux IoKasaTened uMeeT (0JbIIoe
[IpaKTHYecKoe 3HaYeHne. Tak, IpH 3arOTOBKaX ADEBECHHEI 0YeHS
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3aKHO 3HATE CKOPOCTH BOCCTAHOBJIEHHUA Jeca, YTO0LI IPABHILHO
IIaHWPOBATH HHTEHCUBHOCTE pYOOK. HeKoTophle momyamum xu-
S0THBIX MICHOJB3YIOTCA NJIA IOIYIEHUS MEHHOr'0 ITUIIeBOTO Ui
TIYITHOT'O CBIPES, M3YYEHNE ADYTUX BayKHO ¢ MEAUKO-CAHNTAPHON
TOYKH 3peHHdA (HaupuMep, MOy IAIHY MEeIKHX IPLI3YHOB — HO-
cuTesei Bo30yAnUTENA OIACHOTO A YeI0oBeKa 3a60IeBanms).

Bo Bcex aTHX caydYasx HAC MHTEPECYIOT IIPEXe BCEro HaMe-
HeHUA NONYJIANUY B IeJIOM, BOSMOXHOCTH IPOIHO3UPOBATE 9TH
H3MEHEHUsdA, PeryJIupOBaATh HX (HATPHMED, CHHKeHUE UHCJIeH-
HOCTH BPEJNHTEJIeH CelbCKOX03gHCTBEeHHBIX yroamii). Kpaitae
2e00X0AMMO AJIA 3TOTO 3HATH IPUYUHE] ¥ CKOPOCTE TOITYJIAIIN-
OHHBEIX HBMEHEHWH, a TaKKe YMeTh H3MePATE PasIudHEIe Iapa-
METPBI 9THX IPHAPOAHBIX O0BEKTOR.

ITonynayusn. I'pynna. Camosocnpoussodcmeo.
Buomuueckue coobuecmea. Ixonozus.
Hemozpaguuecrkue nokaszamenu.

1. Yro Takoe momyasmusn?

2. Tlouemy GMONOTHYECKHE BUIBI CYIIECTBYIOT B
(opme nonmyrAmmit?

3. Kaxue cBOHCTBa MOIyT XapaKTepH3OBATE IIOIY-
4

.
.

JIADHIO KaK IPYINY OPraHH3MOB?
. B 4eM COCTOMT IpakTHUeCKOe 3HaUeHWEe H3yde-
Hus nonyianui? [IpueeanTe mpuMeps,

43 . Buosoruueckaga
KJIaccu(puranms

1. HasosuTe Haubo/ee KPYIIHEIe CHCTEMATHYECKHE
KaTerOpHHu OPraHHW3MOB. -

2. Kaknue ele cHcTeMaTHYeCKHe KATerODHH BaM
usBecTHbI ! [IpHBeAuTE IPUMEPET H3 KYPCOR 300-
JIOTHH H DoTaHHKH.

Jllonm Bcerna CTPEMHIINCh K WHBEHTADU3ANMM, K YIIOPSIIO-
YEHHUI0 BCeX OKDPYKAIIUX HX 00BLEKTOB, B TOM UHCJE JKUBBIX
opranusmMos. C mosBieHEreM KHUTONEYaTaHU A U DA3BUTHEM CBS-
3eil MeX/y JI0AbMY BOSHUKIA HEOOXOAAMOCTE B CO3JaHNY e1H-
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HOW CHCTEeMBI Kjaccuduranum, T. €. TaK0il, KOTOPYIO IIpU3HAa-
Basmw OBI BO BCEX CTPaHaX W KOTopas ObLia OBl IPUMEHUMA KO
BCeM BHJaM OpTraEu3MoB. Pasmen 6momorun, KOTOPEIM 3aHHMA-
eTcsA ONWCAaHHWeM W Kiaccu(uKanueld OPraHu3MOB — KaK SKH-
BEIX, TAK U BEIMEDIIHUX, — Ha3BEIBAEGTCA CUCTEMAMUKOIL, a cIIie-
IIHAaJIMCTEL B 3TOMH 00aCTH — cHCTEeMaTHKAMU.

TpaguIMOEEEIM HAYYHEIM S3LIKOM CPEeIHEBEKOBbA ObLIA Ja-
TEIHE. [l0aTOMY GO0TAHUKN W 300JIOTH HCIIOJIL30BAIHA STOT A3EIK
OIS Ha3sBaHUSA OPraHH3MOB.

B nm1000M BHAOBOM HasBaHWH NMPUCYTCTBYET MM pona. Pox
obsenmEAET Haubosee Giu3KUe BUAEI OPraHU3MOB, HallpUMep:
Komxu, Jlomanu, HyOsr u np. IlepsonagaisHO BHIOBOE HA3BA-
HIe COCTOAJIO W3 MHOXKECTBA CJIOB. JTHMH CJOBAMMK ONHWCHIBA-
JIAChL XapaKTepHEIe BALOBEIe IDU3HAKU. Hanpumep, 0UH U3 BH-
JIOB CeBEPOaMEePHUKAHCKOT0 Ay0a (KpacHEI) Ha3kIBAJICH: «IyD €
JIACTBAME, AMEIOIIHMHA TTy00Ke TPOPE3H, OKAHUNBAIOIMMHE-
€A BOJIOCOIIOJOOHBIMH 3yOUMKaMB», a APYTOil BU (MBOBBIN) —
«I0y0 c 320CTPEEHEEIMH HEPA3AeIeHHEIMH JIACTEAMH U ¢ a6CoI0T-
HBEIM OTCYTCTBHEM 3yGUMKOB IIO Kpaio» (puc. 58).

IToapuee, ¢ cepequunl X VIII B., yKOpPeHHJIOCH TBOIHOE HA3BA-
HYe BUJOB, KOTOPOE UCIOIL3YETCA B NOHEIHE. [1epBoe cI0B0, Kak
¥ IIpexne, IpeAcTaBIAeT coboi HazBaHUe poxa, HanpuMmep: «Co-
baxa», «[lyb», BTopoe — BHAa (TOYHEe, BUNOBOM STIUTET), HALIPH-
mep: «Cobaka gomMamEadg», «[[y0 KpacHEIH» U T. 1.

Takad cucrtema HazBaHWH cymecTByeT okoao 200 mer. Cro-
UM OABIeHWEeM OHa 00fA3aHA IIBeICKOMY HaTypaiaucty Kapay
JIuraraero (1707—1778). B monmeITKax COCTABUTL KATAJIOI BCEx
BHJ0OB OPTaHW3MOB, JKXKHUBYIUX WIHN KUBIMNHX Ha 3emie, JIue-

Puc. 58. Crpoerue THCTREB ¥ PA3IUYHEIX BHIOR AyDa: KpacHuro (cnesa)
W HBOEBOTO (cmpaga)
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Zel mocTapajyicd TOCTPOUTH €T0 TAKUM CII0C0O0M, 4TOOBI OH Je-
MOHCTPHPOBAJ DAa3NWuUa MeXAY opranusmamu. MTorom pabo-
t=1 JINHHesA crajna CTPOMHAS CHCTEMa KIACCHMUKAIUY PACTH-
TEJBHOT'O W KUBOTHOTO MHUDA.

CucremaTuueckne Kateropun. TouHo Tak ke, Kax BHIBI 005-
SIMHSAIOTCA B POJLI, PONBI 00BeIHHAIOTCH B CeMEHCTBA, ceMelicT-
38 — B OTPSABI, OTPANEI — B KJIACCHI, KJIACChI — B THIIBI, THIIBL —
3 mapceTBa. Kasas w3 KaTeropui 0TPaskaeT CXOJCTBO Bee Homee
= GoJsiee OOINMX XapaKTEePUCTHUK OPraHW3MOB. B Kjacc MJIEKO-
OUTAIOIINX, HAaIPUMED, BXOAAT BCe IIO3BOHOUYHEIE JXKHBOTHEIE,
EMeIOIIHe MOJIOYHBIE JKeJIe3kl A8 BCKaDMJIMBAaHUA JeTeHbIIeH,
X OTPARY XWIMHWKOB IIPHYHCISIOTCS 3BEDH, HATAKONIHECH AKH-
20THOI NHIIeH ¥ NMEIHNe A 3TOT0 CHeNHaJ bHbIe IIPUCIIOCO0-
1eHUdA (KJIBIKH, KOI'TH ¥ Ap.). Ilo BHeITHEMY BUAY ¥ 00pasy 3KHU3-
=W XWITHBIE PAcHafaloTeHa Ha Da3HBIE CeMeHCcTBa: cobaunu, Mej-
se)XbM, KyHBH H Op. CXomHBIe Tpynmel BHYTPH ceMelcTBa
DOPMHDYIOT DOIBI, KOTOPLIE COCTOAT U3 OTHEJIBLHBIX BHIOB.

Taxwe cucreMel, B KOTOPBIX BBRICIIHE KaTETOPUAH, TOCIEL0Ba-
TeJIbHO BKJIIOYAIOT B cebsa Oosee n DoJtee HU3KHe KAaTETOPHUH, Ha-
35IBAIOTCA MEPapXUIeCKUMH (0T rped. hierdos — cBAMEHHLIN 1
arche — BJIACTB), T. €. CHCTEMBI, YDOBHH KOTOPBIX COMOMUMHSA-
0TCA [0 OIPENEeIeHHOMY IpPaBHIy. BoasmuHCTBO Omoornye-
"HAX KJIaCCHMUKAIWN SABIAAIOTCS HEPAPXUIECKUMH.

Knacecubuxanua u sBomonusa. CoBpeMeHHas KiaaccH(UKa-
1Ud ABIAETCH eCMmecmeen oil, T. €. 0HA OTPaKaeT eCTECTBeHHOe
DOICTBO OPTaHM3MOB. ECTeCTBeHHBIE KIacCHDUKATIAN II03BOJIA-
0T IPelCKA3LIBATE HAMTWYWE TeX WM WHEIX CBOMCTB B 3aBHCH-
MOCTH OT HOJOXKeHNA OPTaHM3Ma B CHCTEME. ¥ BCEX IPEeICTABHU-
Tellell KJacca MIEKOIMUTAIOINX, HATTDUMED, UMEIOTCA MOJOUYHLIE
zeJe3bl, B IOJOCTH CPEAHEI0 yYXa — IO 3 CIYXOBBIX KOCTOUKH,
22HOSHBIA M APTEPHANLHBIN TOKW KPOBH IIOJHOCTBIO PasleseHbl
I T. 4. Y BCeX IPeACTaBHUTEJIEN OTPANA XUITHBIX 3BEDEH XOPOIIIO
Da3BHUTBI KJBIKH, & NalbIbl 3aKaHYABAIOTCH KorTaMu. OTamuan-
TeJIbHOH 0C00eHHOCTE .ceMeHCTBa co0DaK ABIAETCH TO, YTO KOI'TH
v 9THX 3Bepel He BTAKHEBIE, U T. 1. VICKYCCTBEHHAA CHCTEMA 0C-
ZOBBIBAETCH HA OJJHOM WM HECKOJBKHX IIPH3HAKaX, ECTECTBEH-
=af, B IPOTHBOIIOJIOKHOCTE e, OCHOBBIBAETCHA HA MHOIHX IIPH-
3HAKAaX. ¥ YeHbIe IOJIaraioT, 9TO PaspaboTaHHAA K HACTOAIEMY
2peMEHH CHCTEMA KIACCU(DUKATINY ODTAHUSMOB ABJIAETCA 280110
UUOHHOIL, T. €. KaXKIasd TAKCOHOMUUECKas KaTeropus — 0yas TO
DACTEHUs, KUBOTHBIE UJIH MUKDOOPTAHHU3MEBI — COOTBETCTBYET
TpyIie OPTAHUBMOB, KOTODEIE UMEIOT ODIIeT0 PeaKa.
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Cucmemamura. /[60liHoe Ha38anue 6U006.
CucmemamuiecKue kKamezopuu.
Ecmecmeennas kALGCCUPUKAYUUA.

1. KaroBa mesib KIaCCH(OHUKAIHA OPranu3MoB?

2. YUro Taxoe ABOHHOE HA3BAHNE BUIOB?

3. Yo HA3BIBAIOT CHCTEMATUYECKAME KATETOPHAMHE

4, TloueMy COBpeMEeHHaR KJIacCHOUKAIUA HA3LIBa-
eTcHd eCTeCTBeHHOMH?

Kpamroe codepicarnue 21a6bl

Aurnuitckuii sarypaauct [[zxoH Peit 6511 mepseiv, xT0 B 1700 1.
ONBITAJICA ONPeeIuTh KPUTEPHH, HJIH IPU3HAKH, 10 KOTOPBIM MOX-
HO CYAHTH O IPUHALIEXHOCTH OpPraHU3Ma K JaEHOMY BHAY. Bce oco-
61, IpHHAAIEKAINNE NaHHOMY BHAY, cuuTan Peli, Moryt cBob6OAHO
CKPEeIIUBATLCSA B IPHPO/E X IPOAYIHPOBATE MOTOMCTEO TOTO K€ BHIA.

Kapx JIuagel, cO30aBIINN HAYIHEYIO CHCTEMATHKY, OIPeAe Al BU-
Bl KaK IeJIOCTHEIE TPVIIIL OPraHu3MOB, OTJIMYHBIE OT JPYTHX KH3-
HeHHBIX (DOPM IO IpH3HAKAaM CTPoeERdA. KpuTepnaAMy BHIA HA3LIBAKOT
XapaKTepHEIe IDU3HAKH U CBOMCTBA, IT0 KOTOPEIM OJHH BH[bI OTIHYA-
oTca oT Apyrux. CymecTByoT MopdonorudYecKnii, (HU3HOJIOTHIE-
CKHI, SKOJOTHYECKHH, reorpad@uuecKuil, TeHETHUECKHIT, UCTOPHUYe-
CKHUH W IPYTHE KPUTEDUH.

Semiio HaceldeT B 3 pasa 00JbIlle BAAOB, YeM 3apPeTHCTPHUPOBAHO
HA CeTONHAIIHNMN IeHb; NX HAKAK He MeHbire 4—5 MJIH.

B mpupojie BHAEI PACOIPOCTDAHEHEI HE PABHOMEPHO, a OT/eJIbHBIME
IpyIIaMu — IOMyIATNAME. BHOZOrHYecKHe BH/BI CYIIECTBYIOT B hOP-
me monrynsnmii. [Tonyasnun — caMoB0O300HOB/IAIOITHECA IPYIIIIEL OpPra-
HHU3MOE, COXPAHAIONINEe YCTONUHBOCTE BO BDEMEHH 1 TpocTpascTae. Io-
IyIAnHEA 001agal0T COOCTBEHHBIMA CBOHCTBAMM, KOTODBIE IIDHCYIIH
TOABKO TpyIe ocobeil B memom. ['pyIoBble XapaKkTePUCTHRKY, TAKHE,
Kak o6MiIme, POK/AaeMOCTh, CMEDTHOCTE, BO3PACTHOH COCTAB, HA3bIBa-
I0TCH JeMOorpad@rIecKIME MOKa3aTeIaMA.

B cepenume XVIII B. yKODEEXJIOCE JBOIIHOE Ha3BAHNE BHIOB, KOTO-
poOe UCIONb3YeTCA U TOHBIHE.

Bunsl 06befHHESIOTCA B POABI, POAEI — B ceMelcTBa, ceMeHcTBa —
B OTPAABI, OTPANEI — B KJIACCEHI, KJIACCEI — B THOBI, THIBI — B I[apCT-
Ba. Kam1aa B3 TaKCOHOMUYECKHX KATETOPHI OTpakaeT CXOACTBO BCE
fosee u Goaee OOIIMX XapaKTEPHCTUK OpraEn3MoB. PazpaboranHasd K
HACTOAINEMY BpeMeHH CHCTeMa KIacCHOHKAIUN ODTaHEU3MOB ABIALT-
Cs 9BOJIOINHUOHHOMN, T. €. KasXAasd TAKCOHOMHYIECKAA KaTeropHs COOT-
BETCTBYET IPYIIIe OPraEu3MOB, KOTOPhIE HMEIT 00IIero mpegxa.




[71aBa
IKOCUCTEMHDBIN

YPOBEHb

W3 371011 I71aBbI BBl Y3HAETE:

® 0 cocmase u OCHOBHLLX CEOHCMBAX
aKocucmem;

® 0 moM, KAk NPOUCX00UM NePeHoc Hepzuu
8 Co00uecmaax, :

® 0 34KOHOMEPHOCINAX NPOOYYUDPOBAHUA
OUON02UHECK020  Belyecea;

® 0 HANPABACHUAX U MEMNAX USMEHEeHU
NPUPOOHBIX IKOCUCITEM.




5 Coo0111ecTBO, 9KOCHCTEMA,
OMOreoIleHO3

1. Yro o0beanEAET PA3IHYHBIE OPTAaHHU3MBI, KH3HE
KOTOPEIX MPOXOAHT HA OJHOH TePPHTOPHH?

2. ITouemy BO3TelcTBHE, OKAa3BEIBAE€MOE HA OJHE
MM HeCKOJBKO BHIOB PACTEHHH HJIM KUBOTHBIX
(BBIpyOKa Jeca, 0X0Ta), YACTO IPUBOJNMT K Ha-
PYLIEHHSM YCIOBHI KH3HM BCEX OCTAJBHBIX
3JIeMEeHTOB COO00IIecTBa OPraEU3MOE?

TTonynsanuy He XKUBYT u30aupoBaHHO. OHKM B3amMOgeHCTBY-
0T ¢ IONVIANDAAMH OPYTUX BUAOB, 00pas3yd BMeCTe ¢ HUMH
IeJIOCTHBIE CHCTEMEI eme 00Jjiee BRICOKOTO YPOBHA OpPraHM3a-
oun — OmoTHYecKkHe coo0IMecTBa, 9KOCUCTEMEI. ITH 00pa3oBa-
HHUs PasBUBAIOTCA MO CBOMM 3aKOHaAM. 3HaHHUE 3THUX 3aKOHOB
JaeT HaM DKOJIOTHS.

DJIeMeHTRI 9KOCHUCTEM (KHBBIE OPraHW3MBI, HX HeXXHBOE OK-
DYy:KeHHe — IIOYBAa, BOJA, BO3AYX W IID.) HEIPEePEIBHO B3aWMO-
IefCTBYIOT APYL C APYroM. DKOJOTHUYECKOe HM3Y4YeHHe CTABHT
TeJIbi0 BLIACHHUTEL, KAaK MMOANEDIKUBAETCA UX YCTOUYIHEOE CY-
IIecTBOBAHIE ¥ Pa3BHTHE, KaK0Oe BIHAHNE 0KAs3bIBAIOT Ha HHUX
H3MEHEeHUA Pa3IuUHbIX (JaKTOPOB CPeIbl.

Coo0mecTeoM (0HOIEHO30M) Ha3EIBAETCA COBOKYIIHOCTE BH-
OB PACTEHUN U JKUBOTHBIX, [IATEILHOE BPeMA COCYIIIECTBYIO-
IMUX B OIIPE/IeIEHHOM TTDOCTPAHCTBE W IPEACTABIAIOIINX co00H
OIlpefielIeHHOE 3KOJIOTHYeCKOoe eJHHCTEO.

Coob1iecTBa — He cayuaitabie oopasoBarna. O6 aToM cBUIe-
TeILCTBYET TO, UTO B CXOIHBIX IO Teorpa(rIecKOMY IOJIOMKe-
HUIO ¥ IPUPOAHLIM VCIOBHAM PAaliOHaX BOZHUKAIOT HOX0MXKUE CO-
obmectBa. Osepa cpegHel MOI0CH], HAIPUMED, XapaKTepHu3yT-
¢ GOIBIMHM cxXomeTBOM (hayHel B (uopsl. B cocTaBe peIGHOTO
HaceleHUS MOXKHO JIETKO OOHADYXKHTH TAKHe XOPOIIO BCEM
3HAKOMBIE BH/bI, KaK IIJIOTBA, OKYHb, IyKa, epm u gp. llpu
BHUMATEJILHOM H3yueHUHW 00HADYXHBAETCH He TOJBKO CXOJCT-
BO BHJOB, HO U CXOJICTBO CBA3€i MEXAY HUMHU. OTH CBA3U UDE3-
BEIYAHHO Pa3HO0OpasHbl. BXxogsmine B cOOOIIECTBO BUALI cHAD-
KAIOT APYT APYra BCeM HeoOXOAMMBIM JJIA KU3HH — NHINeH,
VEDPBITHAMHY, YCIOBUSIMY I DadMHOXKeHUA. BaaumogeiicTBre

146




sun0B obecrieunBaeT 3()(HeKTHBHOE HCII0IE30BAHNE PECYPCOB CO-
0miecTsa, IPeNATCTBYeT OECKOHTPOJLHOMY POCTY YHCIEHHOC-
TH TeX WJIM WHEIX OPTaHUSMOB, T. €. BEIIOJHSAET POJb DEryIATo-
DOB, HOJAIEPIKUBAIOIINX YCTORNINRBOE DYHKIITUOENDOBAHUE CIOMK -
=5IX OPUPOTHEIX CHCTEM.

Jdrocucrema (or rped. oikos — xuamme ¥ systema — 065-
=IUHEHIE) — 9TO COOOIIeCTBO YKUBEIX OPraHW3MOB BMeECTE ¢ (hu-
3HYECKOH cpenoil ux o0uTaHuA, O0BeIWHEHHLIE 06MEHOM RBe-
II1eCTB W BHEPIUU B eAHWHEINA KOMILIJIEKC.

Buzpl cBA3aHEI HE TOIBKO APYT C APYTOM, HO ¥ C HEMHBOM
IPUPOAOH. ITA CBA3H OCYIECTBIIAETCA YeDe3 BeIeCTBO U HHep-
Tu0. IIpuMepoM sKOCHCTEMBI MOKET CIYXKUTE IPY], BKIIOUAIO-
mHH co00IIecTBO ero oburareneii, (hpu3HUeCKHe CBOMCTBA U XU-
MHUYECKHUU COCTAaB BOABI, OCODEHHOCTH penbeda AHA, COCTAB W
CTPYKTYPY TDYHTA, B3AUMOJeHCTBYIOIHA € IOBEPXHOCTHIO BO-
2151 aTMOC(EPHBINA BO3AYX, COJHEYHYO palUalinio.

B sxocucTeMax IPOMCXOANT HEIPEPLIBHLIH 06MeH aHeprueit u
SeIIeCTBOM MEJKAY *KUBOM U HEXUBOW IIPUPO/0i. JHEPIUI U Be-
TIeCTBO IIOCTOSHHO HEOOXOUMBI JKUBEIM OPTAHU3MAM, 1 OHH 4ep-
Jal0T UX W3 OKPYIKAarIneld HeKUBOH MPHUPOIEI. KoamuecTsa Be-
11ecTBa ¥ 3HEPT'UH, IPOXOAIIKE Yepe3 JKUBbIe OPraHu3MEI, Ypes-
SeI9afHO BeJTHKH. Jlaske TaKkoi HeGOIBIION IPEIBYH, KaK IOeBad
MBIIIE, CIOCOOEH 3a CBOIO JKM3HB CHECTh AECATKH KHJIOIPAMMOB
:2DHA; POCT PACTEHHN COIPOBOKIAETCA OIPOMHBIM HOTPeOIeHH-
=) BOZEI U T. i. COBepIIeHHO SICHO, UTO, €C/IU GbI 3KUBBIE OPTAHM3-
w51 0€3BO3BPATHO 3aMMCTBOBAJIH BCe HEOOXOLUMBIE UM ITUTATEIb-
Zble BEI[eCTBA U3 HEXXWBOU IIPUPOAEI, HUYETO IIPH 3TOM HE BO3-
zpamas 00paTHO, 3amackl IUTATEJBHBIX BEINECTB HA SeMie
ACCAKIM OBl U JKHU3HD IPEKPATHIACE. TOTO He IIPOUCXOLUT, TI0-
TOMY YTO IHTATENbHBIE BeIleCTBA IIOCTOSHHO BO3BPAIIAIOTCH B
JEDYHAKOIIYIO CPey B De3yIbTaTe JKH3HEeNeATeIbHOCTH CAMUX
opraausMoB. [Torromensble UMHI U3 OKpy KAl CPEIBL IUTA-
“eJIbHEIE BEI|eCTBA IPeTepIeBaioT PasIMYHbIe IDeBPAIe U, II0-
“TeIleHHO pacnanasch Ha Bce 0oJiee IPOCTHIE COeIUHEEN, YACTh
Z0TOPBIX UAET Ha IOCTPOEHNE CAMOT0 OPraHn3Ma, a OCTAJLHEIE B
sHJie TPOAYKTOB OOMEHa BBIAEIAIOTCH B CPEAY. 37€Ch OHM MOTYT
TcBaWBaThCA pacTeHuAMU. Takum 00pa3oM, BOSHUKAET YCTOHTIH-
=51 KDYTOBOPOT BEIeCTB, PEIIAIINYI0 POJE B KOTOPOM HIDAIOT
*UBbI€ OPTAHU3MBI,

Ipu knaccurKanyy Ha3eMHEBIX 3KOCHCTEM 0GBITHO HCITOh-
SVIOT IPU3HAKH DACTUTEILHBIX COOOIECTB, COCTABIAIOIINX OC-
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Pactu- KneotHoe
TENLHOCTh HaceneHue

OpraHvambl

Puc. 59. Cxema
01 OreoneH030E

HOBY 9KOCHCTEM, M KJIHMaTHYeCKHEe (30HANbHBIE) MPU3HAKH.
Tak, BBIZENAIOT OIpefeNeHHBIE THIOBI 3KOCHCTEM, HATpPUMeD
TYHADa JUIIaiHUKOBasA, TYHAPa MOXO0Basd, JieC XBOWHBIN (eso-
BBI, COCHOBBI), JIeC JTHCTBEHHEIHN (fepesHsAK), JleC HOKIeBOR
(TponmYecKHi), CTes, KYCTaPHUKH (MBHAK), 60J0TO TPABAHUC-
Toe, 6010TO charHOBOE.

PactuTenbHEBIE cO00IIecTBa (M BKOCUCTEMEI) OOBIYHO HEe MMe-
0T Pe3KHUX TPAaHMI] U IIePEeXOAT APYT B APyra IOCTENeHHO IPE
U3MeHeHUN NPHPOAHBIX yciaoBuil. Hanpumep, HA rpaswnIe Ju
COB M TYHIDBI Ha CeBepe Hamlell CTPAHBLI WMEEeTCH IIePeXOH:
80HA — JIECOTYHApPA. 3IeCh YePefyI0TCS PEOKOJIEChS, KYCTap-
HWKH, charHOBEIE Oos0Ta, iyra. Ha rpagnile Jeca u cTeln
CTHPaeTCs 30HA JecocTenn. Boiee YBIaKHEHHBIE VUACTKHI 9TO;
30HBI 3aHATEI JIECOM, CyXHe — cTenbsio. OT ygacTKa K ydac
MEHAETCS He TOJIbKO COCTAB PACTHUTEIbHOCTH, HO U XUBOT
MWD, 0CODEHHOCTH BEIIECTBEHHO-9HEPIeTHIECKOT0 00MeHa Me -
Iy OpraHM3MaMu ¥ QU3WYEeCKOil cpenoi ux oOuTaHus.

SKOCHCTEMa — O04YeHb IIUPOKOe MOHATHE, IPUMEHUMOe K
K eCTeCTBeHHBIM (HaIlpUMeD, TYHAPA, OKeaH), TAK U K UCKYC
BEHHEIM (HAIpUMED, AKBAPDHYM) KOMILJIEKCAM.
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[TosTomy nisa 0b03HauUEeHHA BIIEMEHTAPHONR IPHPOZHOH HKO-
CHCTEMBI 9KOJIOTH HacTO HCIOJIB3YVIOT TEDMUH «0OHOTeoeHO3»
oT rped. bios — xu3Hs, ge — 3emus, koinés — coobina, BMec-
re). Buoreonenos — cocTaBHEas YacTh IPUPOLHOTO JaHIIIadTa.,
'panuna 61mOTeoneH03a YCTaHABINBAETCS, KaK IPABHIO, II0 TPa-
=ZHWIle PACTUTEIRHOTO cO00ImecTRa ((DHTOIeH03a) — BarKHeHIIIeT0
=0OMIIOHeHTa 6moreoneHosa (puc. 59).

Bce npuponabie sKocucTeME! (GHOTE0IeHO35I) CBA3AHEBI MEIK-
Zv coboii m BMecTe 00pasyroT XHUBYIO 000I09Ky 3eMIH, KOTO-
DVIO MOXXHO PacCMaTPUBATE KaK CaMyio O0IBIIYIO SKOCHCTEMY.
JTa sKOCHCTeMa HasbIBaeTcs Ouocgepoii. OHa OXBATBEIBAET YACTh
aTMOc(epsl, 9acTh JUTOCHEPE! B BCIO ruapochepy. IlemocTHoe
vaeHHne o 6uocdepe co3qas BHIAIOIINNACSA OTEUECTBEHHEBIH yue-
=s1il B. W1. Bepragckuit (1863—1945).

Buomuueckxoe coobuiecméo, unu 6uoyenos.
Irxocucmema. Buozeoyenos. Buocgepa.

1. KaxHe H3 H3BECTHBIX BaM COOBIIECTB M BKOCHC-
TeM HMeoT Gojee HJIM MeHee YeTKHE TPaHHIThI?

2. MO:KHO JIM CIUTATE COOOIIECTROM BCE IOMY IAILAN
TITHIL, HACeJISIOIHE JecHoi Maccus?

3. Kakue (axTOpsl HeXWBOII TPHDPOIBI BIMUSIOT
HA PACTATEJIbHBIH U K UBOTHLINA MAP coo6IiecTra?

9.2. Cocras u CTPYKTypa
coobIIecTBa

1. Yr0 TaKoe APYCHOCTH DACTHTEIBHOTO COOBILIECT-
Ba?

2. Kak pacmpeneneHo XHBOTHOE HACEJEeHHE IO
apycaM B 3KOCHCTeMe Jeca?

Bunosoe pasnoobpasue. O cocrase coobmecTBa CyIAT, IPEK-
~ BCETO, 110 BUAOBOMY pasHooOpaau. [Tox pasHooOpasuem mo-
ZIMAalOT BUI0BOe 60TaTCTBO cOOOIIECTRA.
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Ypeno BALOB B COODIMECTBE 3aBHCHUT OT MHOTHX (DaKTODOB,
HAIIpEMep OT ero reorpaduyeckKoro mojoxesnda. OHO 3aMeTHO
BO3pACTAaeT IIp¥ IPOABUMIKEHHH C CeBepa Ha 1or. B TponndeckoM
Jlecy Ha OJHOM TeKTape MOYKHO BCTPETHThL COTHIO BHIOB IITHII,
TOTZIA KaK B Jlecy YMEeDEeHHOT0 [I0sca Ha TOH e IJIOIAay YHUCII0
HX He IOpesnlmaer gecsaTka. Ho B o0omx caydasx YUCIEHHOCTH
ocobeil mpuMepHO oguEaKoBa. Ha ocTpoBax (hayHa 00LIYHO Oex-
Hee, IeM Ha MaTepuKax, IpAdYeM oHa TeM OemgHee, UeM MeHBIIe
oCTPOB U yeM GoJiee OH yIAalleH OT MaTepHKAa.

Paznoobpasue KUBLIX OPTAaHU3MOB OIpefeldeTcs KaK KJIH-
MaTHIeCKUMHM, TAK B HeToprueckuMu axropamu. B paiioHax ¢
MATKUAM YCTOMUHBBIM KJIWMATOM, ¢ OOHJIBHBIMHU U PeryIspPHBI-
MU OCaZKaMu, 0e3 CHIBHBIX 3aMODO3KOB W CE30HHBIX Kojeba-
HUit TeMIIepaTyp BH0BOe DOraTcTBO BhIIIE, UeM B palioHax, Ha-
XOOAIIUXCH B 30HAX CYPOBOTO KJIMMaTa, — TaKHX, HalpuMmep,
KaK TYHADPHI WK BBICOKOTODbA.

Buosoe 60TaTCTBO PACTET IO MEPE 3BOJIIOIHOHEOIO Pa3BATHS
coobmectBa. Yem GoJibIte BDEMEHHU IIPONILIO ¢ MOMEHTa 00paso-
BAHISA COODIIIECTBA, TeM BEIIIIe ero BHA0Boe GoraTcTro. Camyso Ko-
POTKYIO HCTODUIO HMEIT CeIbCKOXO3AHCTBeHHbIe co00IecTsa,
OHU CO3IaI0TCHA HCKYCCTBEHHO, BDEMSA WX CYIIeCTBOBaHUA H3Me-
pseTcsa HECKONbKAMHU MecanamMu. Ho eciii KpecThbAHCKOE IT0JIe 0C-
TaeTcsa He3acegHHBIM X HeoOpa®oTaEHBIM B TeUeHHE ABYX-Tpex
JIeT, OHO IIpHOoOpeTaeT COBCEM WHOU OOIHK: IIOBBINIAETCH PA3HO-
TpaBbe, MOSBIAITCA HOBBIE BU/IbI HACEKOMBIX, ITHI], TPEI3YHOB.
UeM HOpOAOIKUTEILHEH PasBUTHE 3KOCHCTEMBI, TeM Ooraue ee
BUIOBOM cocTas. B TakoMm apeBHEeM o3epe, Kak Baiikas, HalpH-
Mep, TOJIBKO JIHIIb PaYKoB-00K0mnaBoB obuTaer 300 BHIOB.

B m06oM coobiilecTBe, KAK IIPABUII0, CDABEUTEIHHO MAJO BH-
I0B, IIPeICTABICHHBIX BOJIBIIAM IHUCIOM 0co0ell uau GONbIIOH
froMaccoil, ¥ CPaBHHUTEJIHHO MHOTO BHIOB, BCTPEYAOIIUXCH
penko (puc. 60). Buasl ¢ BEICOKOH YHCIEHHOCTHIO UTDAIOT OT-
POMHYIO POJIb B JKM3HH CO0DIIecTBa, 0CO0OEHHO TAK HAa3bIBAEMBIE
sudbvl-cpedoobpasogamenu. B 1eCHEIX 3KOCHCTEMAX, HAIPUMED,
K HHM OTHOCATCSH BHABI ITpeo0IafarliuX JDeBeCHBIX PACTeHUM:
OT HHX 3aBHCAT YCJIOBHH, HEOOXOAUMEIE A BBIXKUBAHHUA IDY-
THX BHIOB PACTEHUHN W JKUBOTHBIX — TpPaB, HACEKOMBIX, IITHILL,
3Bepell, MeJIKUX 0OECITO3BOHOYHEIX JIECHOU IMOACTHIKHA U AD.

B 10 :Xe BpeMs pejKwe BUILI YACTO OKA3BIBAIOTCS JIYUYMIUME
IOKAa3aTeIAMH COCTOSHHA COODIIECTBA., JTO CBA3aHO C TEM, 4TO
IS TIOAAePKaHNA KUSHN PEAKHUX BHI0B TPeOYIOTCS CTPOTO O~
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Labh b

“uc. 60. CooTHOIIEHNE THCIA BHAOE U HX OGHOMACCH! B 0HOImEeH03ax

“ele/IeHHbIE COUeTAaHNA PAa3IMIHBIX (DAKTOPOR (HapuMep, TeM-
~EPaTyphI, BIAXHOCTH, COCTaBa II0YB, OIPeAEIeHHBIX BUAOB MTH-
ZIeBBIX pecypcoB u Ap.). lloaneprxanne He0OXOAUMEIX YCIOBUH
=0 MHOTOM 3aBHCHT OT HOPMAaJabHOT0 QYHKIIMOHHPOBAHUA KO-
-HCTeM, IO03TOMY MCYEe3HOBEHHE DEJKUX BHU/OB II03BOJIAET CHE-
4T BEIBOZA O TOM, 4TO (QYHKIMOHMDOBAHWE HKOCHCTEM HADY-
THJIOCH.

Buznosoe pazHooOpasue MOXET DACCMATPHBATHCH KAK IIOKA-
“aTeNIb 6JaromoyYns coo0IIecTBa MM SKOCHCTEMEL B IEIOM.
Zro YMeHBIIEHYE YaCTO YKA3hIBAET HA HelJIaromoJsryune ropasno
JAHBINE, YeM HM3MeHeHHe O0LIero umcja »KHUBBEIX OPTaHU3MOB.
~.DOMe TOTO0, BU/[OBOE Pa3HOOOpasHe — MPUBHAK yCTORIMBOCTI
-oo0mmecTB. B coobmecTsax ¢ BHICOKUM DPa3HOOGPA3HEM MHOTIIE
=HIBI 3aHUMAIOT CXOJHOE HMOJIOKEHNUe, HACEIAT OJUH U TOT JKe
7HacTOK IDOCTPAHCTBA, BRINOJIHAS CXOJHbIe (DYHKIUHA B CHCTe-
'€ BellleCTBeHHO-9HePreTHUIecKoro odMeHa. B Takom coodmre-
-TBE M3MEHeHWe yCJIOBHU KUSHW IIOJ AeHCTBUEM, HAIPUMED,
“3MEHEeHHH KJIUMaTa WM HHBIX (QaKTOPOB MOMKET NPUBECTH
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K MCUe3HOBEHWIO OJJHOT'O BHZAA, OTHAKO 3Ta IoTepsA OyJeT KoM-
IeHCHPOBATLCSA 3a CUET APYTUX BHU0B, OJIUSKHX K BHIOKIBIIEMY
10 cBOel cruenuanuasanuy. Takum o6pasoM, geM GosbIIe pa3Ho-
obpasue, TeM Gojlee YCTOHYUBEIM ABIAETCA COOOIIECTBO K BHE-
RBATTHBIM H3MeHeHHAM (pusudecKHX (PaKTOPOB WK KIUMATA.

Mopdoaoruueckas ¥ TPOCTPAHCTBEHHAA CTPYKTypa CO00-
meeTB. JIx06Ble coobmiecTBa, HE3aBUCHMO OT MECTOMOJIOKEHUA
MM COCTaBa MPUCYTCTBYIOIIUX B HEM BH/OB, 001aNalT HEKOTO-
pPEIMH IPU3HAKAMHE, KOTOPEIE 00JIer9aioT UX aHaJIN3 ¥ COTOCTaB-
JeHEMe APYT ¢ ApyroM. K TaKkuM IpU3HAKaM OTHOCAT COOTHOIIIE-
HHe OPraEA3MOB C OIIPe/[eIeHHBIMHA THOAMHY BHEIIHET'0 CTPDOSHUA
¥ IIPOCTPAHCTBEHHYIO OPTaHHU3AIIUI0 COO0IecTBa.

OnpenenenHble TAILI BHEIIHETO CTPOSHUSA OPIaHU3MOB, BO3-
HUKIINHE KaK IPHCITOCOOIeHNA K YCIOBUAM MECTOODUTaHNUA, Ha-
3BLIBAIOTCSH HCUSHEHHbIMU opmamni.

M usnenssle GOPMEI Y PACTEHUH H XKABOTHBIX 0YeHb PAa3HO-
ob6pasesl. OHU BBIZEIAOTCA IO COBOKYIHOCTH IPH3HAKOB CTPO-
eHUS U 00pasa usHu. Tak, Hauboaee pacIpPOCTPAHEHHBIE KHU3-
HeHHEIe (JOPMBI PACTEHUH — JepeBbd, KYCTapHUKH, TPABHI.

O xapaKTepHBIX YepTax PacTUTEJbHOTO CO00INecTBa, HAIpPH-
Mep, MOXHO CYAHTH II0 COOTHOIIEHHIO MPUCYTCTBYIOIIUX 3/eCh
KU3HEHHBIX (hopM. Bems 9mcio KU3HEHHBIX (OpM, KaK IPaBH-
710, CYIECTBEHHO MEHbIe YHcjIa 06pasyromux coo0IecTBo BU-
0B, a IpeobJIajanue TeX WX UHBIX GOPM XapaKkTepusyeT obiiue
VCIOBHA KU3HYM OPraHM3MOB. B 3aCyIIINBOM KJIMMaTe Ipeobia-
IAIOT CYKKYJEHTEI ¢ MACHCTHIMY JTUCTHAMHA WIH CTe0IAMH, IPH
HeJOCTATKE CBETA B TDOIIMYECKOM JIeCcy — JIMAHEI, B TYHAPAaX, BbI-
COKOTODPbAX C HU3KOH TeMIepaTypoi, CYXOCThIO U DU CUJIBHBIX
BeTpax — CTJAHWKHW K PACTeHUA-NOAYINKHK. BHIOBOMK COCTAB JIH-
CTBEHHOTO ¥ XBOMHOTO JIECOB Pas/IMdeH, a II0 COOTHOIIEHHIO A HS-
HeHHBIX (OPM 3TH coobmiecTBa OJIH3KH.

Habop XHuU3HEHHRIX (ODM, WX COOTHOIIEHWE ONDPEeNeNArT
mopgonozuieckyio (or rped. morphé — dopma) cmpyrmypy co-
obmecTBa, II0 KOTOPOM CYAAT O ero IPUHAIJIEXHOCTH K TOMY
UK WHOMY THITY, HAaTpUMeD Jiec, JIyT, KYCTapHUK.

JKuznenssle HOPMBI KWBOTHBIX [JIS Pas3HBIX CHCTeMaTHde-
CKHUX TPYII BLIAEISAIOT 10 PA3HEIM IPH3HAKAM. Y 3Bepel OHuM
73 OCHOBHBIX IPH3HAKOB IJIS BBIJENEHHA XU3HEHHBHIX (DOpM
CUMTAIOTCS CIOCOOBI IepensuixeHms (xoanba, Oer, OPLIXKKH,
IjIaBaHUe, HOoJI3aHue, II0JIET). XapaKTeDHEIMHE YepTaMy BHEII-
HEero CTPOEHWS HA3eMHEIX IIPBII'YHOB, HalpHMep, fBJIAITCE
IIMHHBIE 3a[HWE KOHEYHOCTH C CHJIBHO DAa3BHTOH MYCKYJIaTy-
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Dol Oeep, AIMHHLIA XBOCT, KOpoTKad mes. K HEUM oTHOCHTCSA
00BIYHO O0HTATENIH OTKPBITHIX IIDOCTPAHCTB: A3WATCKHE TYIII-
HaHYUKHW, aBCTPATHUICKHE KEeHTyDY, ahpUKaHCKUe NPBITYHUYH-
XH U ApYyTHe NPBIrallire MIeKOIUTAIIINE, KUBYIINe Ha pas-
ZBIX KOHTHHEHTaX.

JKnsaennsie GOPMBI BOZHBIX OPraHW3MOB BBIAEISIOT II0 THIIY
#x Mmecrooburanmii. Oburareseil BOmHON TOMIIH O0BEAUHAIOT
= 0co0yI0 KU3HEHHYIO GopMy naankmor (oT rped. planktés —
DY IAI0IIUA) — COBOKYIIHOCTH OPTaHM3MOB, JXUBYITNX BO B3Be-
IIeHHOM COCTOAHWUHU W He CIOCOOHBIX OPOTHBOCTOATH TEUEHMIM.
B IJIaHKTOHe IPHCYTCTBYIOT KaK pacTHTeNIbHbIe (BOLOPOCIH),
TaK W JKMBOTHBEIE (MelIKMe padku) opraruambel. O0HTaTenn nHA
20pasyroT 6ernmoc (ot rped. bénthos — riy6una).

Pasnuunble XU3HeHHBIE (DODMEBI ONpEeJeNeHHEIM 06Pa3oM
TPOCTPAHCTBEHHO 000C06IeHEI APYT OT Apyra. JTo o6ocobieHne
ZapaKTepu3yeT NpPOCMPAHCMEEHHYI0 CMPYKmypy coobmecTsa.
-Tr000e pacTHUTesIEHOE COODMIECTBO, HAIPDHMED, Pa3fesaeTcsa Ha
ZDYCBEI — TOPHB0HTAJIBLHBIE CJIOH, B KOTODEIX PaclONaraioTCs
=a3eMHEBIe WM [OA3eMHBIE YAaCTH PACTEeHHH OIpeneeHHBIX
#U3HEHHBIX (opM. OcobeHEO WETKO SADYCHOCTH BHEIPAXKEHA
= JIECHBIX (DMTOIEHO3aX, Ile HACYUTHIBAETCS OOLIYHO 5—6 Apy-

APYChbI

Bonewwe
nepesbs

Manbie
nepesbs

KycTapHWku

Tpassbl 1 KyCTapHUHKA

I Mxu 1 nuwanHuKn

MogcTunka

“uc. 61. ApycHoCTE B JIecy
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coB (puc. 61). Ho u B IyroBeIX HJIH CTENHEIX cO00IIecTBaX TaK-
JKe MOZXHO BBIIEJIHTEL HE MeHee JBYX-TPeX APYCOB.

HuBoTHOE Hacenerne coolIecTsa, «IPUBA3AHHOE» K DACTe-
HHUAM, TAKAKe pacipenesieHo mo apycaMm. Hampumep, MUKpoda-
yHa HOYBEHHBIX KUBOTHBIX Hamnbosee borara B moacTuiIke. Pas-
HBIe BAIEL ITHIL CTPOAT I'HE31a ¥ KOPMATCH B Pa3HBIX Apycax —
Ha 3eMJle (TPACOTY3Ka), B KYCTapDHUKAaxX (MaJIlHOBKA, COJIOBEH),
B KPOHAX JIePeBEEB (rpauu, COPOKH).

ITo ropusorTanu cooOIMecTBO TaKiKe pacdjieHsercs Ha OT-
JleJIbHBIE 3JIEMEHTHI — MHKDOTDYIIHPOBKY, DACIONOMKEHHE KO-
TODBIX OTpa’KkaeT HeOAHOPOAHOCTH ycuoBuil sxusHH. OcobeHHO
XOpOIIO 3TO BUAHO B CTPYKTYDe Ha3eMHOTO (HalOUBeHHOT0) II0-
KDOBAa — B HAJIWUWH «MO3aWKH» U3 PA3JINIHBIX MUKDOTDYIIH-
DOBOK (HampuMmep, KOYKH UIA KYPDTHHKH TPaB, CBETONIO0MBEIE
TpPaBbI B «OKHAX» JECHBIX IIOJSH, TeHEBLIHOCIUBEIE TPABEL ITOX
IepeBbaMY, MATHA MXOB MK TOJIOr0 TPYHTA).

Mopdomorrnueckas U MIPOCTPAHCTBEHHAA CTPYKTYpa coodie-
CTBa ABJSAETCS MOKAasaTelleM Pa3Ho00pasua yCIOBUM KU3HU OP-
TAHMBMOB, 60raTcTBa U IIOJHOTEI HCIOJIb30BAHIA HMH PeCcypCcoB
cpensl. B ompeneeHHOR Mepe OHH XapaKTePU3YIOT TaKiKe yC-
TOHYMBOCTE COOBITECTB, T. €. HX CIOCOOHOCTH IIPOTHBOCTOATE
BHEITHAM BO3IeHCTBHAM.

Tpoduueckaa cTpykrypa. Lloxnep:xaEne IEJTOCTHOCTH CO00-
ImecTBa obeceunBaeTCss Pa3H000PAZHEIMHE CBA3AMY MeXX [y 0pra-
HHU3MAMHU. JLHBOTHBIE MOILYT MCIONb30BATH DPACTHUTEILHEIE
OpPraHU3MbI KAK HCTOYHUKY ITUINA, YOEKHUINA, CTDOUTEILHEIM Ma-
Tepuas. PacTeEus, B CBOI O4Yepelb, MOJb3YIOTCA «IIJIOHAMU Je-
ATeJFHOCTH» JKUBOTHEIX, KOTODEIE PAa3HOCHAT WX CeMeHa, yJacT-
BYIOT B IIepepad0oTKe OPTaHHYeCcKOro BellleCTBa, IPOAYKTHI KOTO-
pOi, BO3BPAIIAsACH B I0YBY, BHOBb HCHOJIb3YIOTCA PACTEHUIMH.

Pasnrple BHOBI OPraHU3MOB B CO00INECTBEe OKAa3bIBAOTCHA TEC-
HO CBH38HHBIMH JADYT C IPYI'OM, B3aMMO3aBHCHMBIMU JIPYr OT
npyra. Hamboabinee 3HaUeHHE B IPUPOJIe UMEIOT NUIIEBEIE CBE-
3u, 6JIarofapsa KOTOPHIM OCYINECTBIAETCA HeIPePEIBHELIN Bele-
CTBEeHHO-3HEPreTHUecKuii 00MeH MesKAy *KUBBIM U HEeNHBBIM
BEI[ECTBOM IPHPOASLL.

Il n060oro coobImecTBa MOXHO COCTABUTE CXEMY BCEX IIH-
IIeBBIX B3aUMOCBA3EH OPTaHU3MOB. JTa CXeMa UMeeT BH]| CeTH.
IMuwesas cemv (ee mepernyeTeHEns OBIBAIOT OYEHb CJIOKHBIMHE)
0OLITHO COCTOUT M3 HECKONBKUX NUULeSbLX Ueneil, Kaxmnasd ua
KOTOPBIX ABJIAETCS KaK ObI OTIeIbHBIM KaHAI0M, II0 KOTOPOMY
Ilepelal0TCSA BeIecTBO W 3Heprus (puc. 62).
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[TpocTo#t mpmmep NUMEBOH IenH naeT clenyiolas IIo-

~1e0BaTeIbHOCTE: pACMumensvHoL0H0e HACEKOMOe — XUl
“0e HOCeKOMOe — HACEKOMOAOHAA NMUYA — XUWHAR
Tmuya. -

B aToit nenu ocymecTeaseTCA ONHOHATIPABICHHBIH IIOTOK Be-
—IECTBA ¥ 9HEPI'HH OT OLHOW IPYIIEI OPraHW3MOEB K Apyroi. Ha
DHcyHKe 62 cTpenkaMy u306paskeHEl IOTOKK BEIeCTBA B IIH-
TIeBOM CeTH.

Pasupre BU/IBI 3aHIMAIOT B IAIIEBOTH ENH PAZHOE MOJI0MKEeHNe.
MIIb 3eNleHEIe DACTEHHUs CHOCOOHB! (hHKCHPOBATH CBETOBVIO
“HEPTHUI0 W HCIO0Jb30BaTh B MUTAHUHU IPOCTHIE HEOPTAHUYECKUE
=emecTBa. Takue OpPraHM3MBI BHIAEIAIOT B CAMOCTOATENBHYIO

KoHeymeHTEI
4-it Tpodnye-
CKWi1 YpPOBEHb

KoHeymeHTsI
3-i1 Tpodmye-

CKWiA YDOBEHb

KOHCYMEHThI
2-i1 Tpoduse-
CKWA YPOBEHb

dudeckuin
YPOBEHbL

~c. 62. IIumeBas ceTs ¥ HAIPABJIEHHE IOTOKOB BEOIecTBa
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I'PYIILY X HashIBAIOT aémompopanu (CaMOIUTAIOIIIECH, OT IPeT.
autos — cam u trophe — nwuranue), Uik NPOOYUEHMAaMU — MPO-
HM3BOAUTEIAME GUOJOrMYecKoro BemmecTsa. OHU ABIAIOTCA BaH-
Helimmeli gacThio T000T0 coofmIecTBa, TOTOMY UTO IPAKTHUECKH
BCE OCTAJILHBIE OPraHW3MbI IIPAMO HJIHA KOCBEHHO 3aBUCAT OT
cHabKeHNs BeIIeCTEOM U 9HEDTHeli, 3allaCeHHBIMU DACTEHUAMHA.
Ha cymie aBroTpodsl — 3TO 00BIYHO KPYIHEBIE DACTEHHA C KOP-
HSMU, TODA KaK B BOJ0eMaxX UX POk 6epyT Ha cefs MUKPOCKO-
MUYecKue BOLOPOCIY, TAPAIIHe B TOIIIe BOAHI ((DUTOMIaHKTOH).

ConHeuHas
SHEPTUa

> ABTOTPODHLINA
cnown

| FeTepoTpO(dHLIA
cron

'/ Ocapo4Hbie OTNOXEHNS

Puc. 63. Obmagd cTPYKTYpa HagseMHOi (caesa) u BOZHOI (CIIpaBa) 3KO-
cuerem: 1 — afmoTuueckue QakTOPE; 2 — OPOAYII@HTEI (pPacTHTEILHOCTE
Ha cylIe i QUTOIIAEKTOH B BOZe); 3 — KOHCYMEHTHI, HIH KM BOTHEIE:

a — TPAaBOANHEBIE, 0 — MHTAMMINECT JeTPUTOM (mouBeHHEIE DECIIO3BO-
HOYHEIE Ha Cylle, IPHIOHHEE 6ECTIO3BOHOYHEIE — B BOJE), B — BEPXO-
BEle XHITHAKH; 4 — pasaarareld
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Bce ocTanbHEIE OPTAHU3MEI OTHOCATCH K zemepompo@am (ot
~peu. héteros — pasueiii), THTAIOIIAMCS TOTOBBIMH oprasnde-
“HUMH BellecTBaMu. I'eTepOTPOdEI pasiaraiT, mepecTpauBaQT
Z YCBaWBAIOT CJIOKHEIE OPraHHWYeCKHe BEILIeCTBa, CO3LAHHEIE
TEPBUYHBIMH IIPOAYIeHTaMu. Bee XUBOTHEIE — reTepoTpodsI,
= HUM e OTHOCATCS U MHOT'Me MHKDPOOPIaHW3MEI. B CROI0 oue-
Dellb, TeTePOTPO(HEIE OPraHU3MBI MOAPA3AENAITCA Ha IOTpe-
SuTesel (KOHCYMEHTOB) U pasiaraTesneii (pegymerToB). IT ompe-
‘umenu — 9TO TIABHBEIM 00DPasOM JKUBOTHEIE, KOTODBIE IIOMKH-
DAi0T APDYrUe OPraHW3MEI (DaCTHTEIbHBIE MM JKUBOTHEIE) HJIH
Z3MeJNbYeHHBIe OpPraHHYeCKwe BemmecTBa. Pedyuenmu: mpen-
“TABJIEHBI B OCHOBHOM IrpubaMu u 6aKTePUSIMH, DA3IararouMu
“TOXKHEIE COCTABHBIE KOMIIOHEHTEI MEDTBOM ITUTOILIIA3MBI, JOBO-
=5 WX [0 IPOCTHEIX OPTaHHYECKHX COeJUHEHWH, KOTOpHIE B IIO-
“IeAVIOIEeM MOTYT OBITh UCIIOIB30BAHEI IPOAYIeHTaMY, IHTeH-
“HBHAfA reTePOTPOpHAA NesTeIbHOCTE COCPEIOTOYEHA B TEX MeC-
Tax, I'/ie CKaIlNInBaeTCA OPraEWYecKoe BeIlleCTRO B TTIOYBE U MIe.

Ilonoxenre opraEwaMa B NMHIEBOH memu XapaKTepusyeTcs
70 YAAJIEHHOCTHIO OT OCHOBHOTO HCTOIHHKA TOCTYIAIoIIel B co-
-0miecTBO sHeprum. PasjMUHEIE OPraHU3MEl 3aHMMAIOT DABHOE
TOJIOMKEHHe: B 9TUX CJIyYasixX TOBOPAT, UTO OHH PACIOJIATal0TCs
=2 DABHBIX MPOPULECKUX YPOBHAX. ABTOTPOMEI 3aHUMAIOT TIep-
=5l TPOGUIECKUE YPOBEHB, a TeTePOTPOdEl — BCe MOCIEAYIO-
e TPOUYEeCKHe YDOBHH: PACTUTEIbHOALHEIE OPTaHU3MEl —
STOPOY, ILIOTOANHBIE — TPETHR, XUIMTHUKY, IATAIOIIAECS TLIO-

“TOANHBIME XHUBOTHBIMH, — YETBEPTEIH & T. .

Pucysox 63 ympomeHHO nepesiaet CTpYKTYPY ABYX THIIOB CO-
“0IIEeCTB, OTHOCAIMXCS K HA3eMHOHM M K BOJHON SKOCHCTEMAM.
3TH c000IIecTBa KOPEHHBIM 00pa30M Pa3IHuaioOTCs II0 COCTARY op-
TZHHM3MOB, 34 HCKIIOYEeHHEM HEKOTODhIX DaKTepHi, CIIOCOOHBIX
“VIIeCTBOBAThL X B TOU ¥ B Apyro# cpeme. OxHaKo mo Tpodude-
“XOH CTPYKTYDE OHHM CXOJHEBI: M TaM W 34€Ch TPHCYTCTBYIOT OC-
=OBHEIE 9KOJIOTHYECKHe KOMIIOHEHTEI: aBTOTPO(MEI, TeTEPOTPOdEI,
SOHCYMEHTEI 1 DEIYIEeHTEI (IOSICHeHNA B TEKCTE 0/ PUCYHKOM).

Budosoe pasnoobpasue. Budosoii cocrmas.
Aemompoguvi. I'emepompogovi. [Ipodyuyernmot.
Koncymenmoi. Pedyyenmuot. Apycrocms.
Peoxue 6udvt. Budvi-cpedoobpasosamenu.
IHuwesasn yens. ITuwesas cemo.
Musnennvie gopmui. Tpoguueckuil ypoeens.

----- w-----ﬂ----------------------------
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1. Kakne (haxTOpEl yBeIHIUBAIOT BHA0BOE GorarcT-
BO coobmmecTBa?

2. Kakoe 3HaueHHWe UMEIOT DeTKHUE BUABI?

3. Kakne cBoiicTea co0fIecTBa XapaKTEPH3YeT pas-
HOOGpasue BUAOE?

4. Yro Takoe mHOieBas Ielb W NWINEBad CETh?
B uem ux 3Hagerne?

5.3. oroxu BeIleCTBA
U SHEPTUU B 9KOCHUCTEME

1. TIpuBeaHuTEe NPHMEPEI PA3HBIX NMHINEBBIX Hemnei
B JecHOM (03epHOM, CTEIHOM) COOONIECTBAX.

2. Kakue mpomecchl HMPOMCXOOAT IPH Ilepexone
¢ OZHOTr0 TPO(hHIECKOro YPDOBHA Ha Apyrou?

Bronorndeckoe BeIecTBO, IIPOM3BOLUMOEe 3eJeHBIMU pacTe-
HAAMM, I 3aIaceHHad B HEM JHEDPrus — HCTOUYHUK JKUSHU IS
BCEX cHararoIluX coolmecTBO BuA0B. IlepemaBasck IO HeIaM
TTATAHHUS, ¥ BEIIeCTBO 1 dJHEPTHA IPeTePIIeBaloT PAJ IpeBpare-
guii. YacTh BeIecTBA MOXKET HCHOJIB30BaThCA KaK MaTepuan
IJIS CTPOMTENBLCTBA TEJI OPTAHW3MOB, MHTAMIIUXCA DACTeHHSH-
MH (KOTOpEIE, B CBOIO 04epe[b, IIOCTABISIOT TAKOH Ke «CTPO-
UTeNbHLIA MATepHAI» XUIMIHUKAM). BeaeAcTBHe OTMHEDPAHUSA Op-
TAHWBMOB BCe 0IOJOIHUEeCKOe BEIIECTBO B KOHETHOM CHeTe J0C-
TAaeTCcss MWKDPOODPraHW3MaM, YyYacTBYIOIIHUM B IIDeBPaIlleHAE
CIOXHBIX OPraHWYeCKUX COEJHHEHHH B IIPOCTHIE, KOTODBIE
BHOBb HCIOJIL3YIOTCA PACTEeHUSAMH.

CTporo H3MEepHUTh MEPKYJIUDPYIOMee B BKOCHCTEMe BellleCTBO
MOJXHO, VUMUTBEIBAA KPYTOBOPOT OTAENBHBEIX XHMWYECKHX 3Je-
MEHTOB, IIPEX/ie BCETO TeX, KOTOPbIe ABIAITCHA OCHOBHBIM CTPO-
WTeNbHEIM MATEePHANOM JId IIHTOIIA3MBl DACTHTENBHBIX E
JKUBOTHBIX KJIETOK. Ilofpo0OHee aTOT BOIpoc OVAEeT pacCMOTpEeE
B paspgene o 6muochepe.

B oTnrgne oT BeIecTB, KOTOPhIe HETPEPBIBHO IUPKYINDYIOT
B 9KOCHCTEME B BCETJa MOTYT BEOBB BKIIIOUATECH B KPDYI'OBOPOT.
9HEPI'Ua MOKEeT OBITH HCII0Ib30BaHa TOJIbKO 0guH pas. ConHe —
IPaKTHUYECKH eJMHCTEEHHBIH UCTOUHUK BCEH SHEPTUU Ha 3eM-
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2. OfHaKO He BCA 9HEPIUA COTHEUHOTO MBIYUCHHUA MOKET ye-
Z2UBAThCA W MCIIOJBL30BATHECA OPraHHaMaMH. JIUImh 0KO0JI0 Io-
“OBHHEI OOBIYHOTO CBETOBOIO IIOTOKA, MANAIOIIEr0 HA 3eeHbIe
cacTeHUsA (T. €. Ha OPOAYIEHTHI), MOTJIOMAETCH (DOTOCHHTETH-
“SCKHMU 3JIeMeHTaMHU, U JIAIb MaJas oA IOTJIOMeHHOH sHep-
—zu (ot 1 10 5% ) samacaercs B BEIe GHOXEMHUYECKOH SHEPTrHu; —
“HZepruH, 3aKJIOYeHHOA B TKaHAX pacTeHudA. Boibmias YacThb
“O/IHEYHOU JHEPTHH TePAETCH B BUIE TeILa.

[Ipy mepeMelleHUN SHEPTWH IO THINEBOH HENH ¢ OJIHOTO
“DOBHA Ha IDYTO# CKOPOCTH €€ II0TOKA (T. €. KOJMUIECTBO SHED-
“7H, Tepemeaeii ¢ OHOT0 TPOPUIECKOro YPOBHSA HA APYTroi
= eIWHUIY BDEeMEHH) De3KO CHU’KAeTCS B CHIIY DA IPUUKH.
~aCTh 3aKJIOUEHHOH B IUINE 3HEPTHH BoOOIIe He ycBamBaeTeCs
= BRIBOAIUTCA U3 OPraHU3MA C S9KCKDEMEHTaMu, YaCTh TePAETCH

npomecce OMOXWMHUYECKOH TpaHCHOPMANWHE IHITH. Kpome
7Or0, MAJIeKO He BCe OPTaHU3MELI JAHHOTO TPOMPUIECKOTO YPOBHS
“VAYT CHeJeHbl NOTEHNUATbHBIMH XUIHUKAMM H, CJeg0Ba-
“=1bHO, He BCA DHEDPI'HUd, 3allaceHHAs B UX TKAHAX, IepedaeT Ha

TenyImul TpoudecKui yposers. HakoHen, MEOTO SHEDPIruw,
~0Iy4eHHOMH ¢ nuImel, TPaTATCA Ha paboTy, KOTOPYIO BBIIOJIHA-
=T KHUBOTHOE, IIepeMemanch, OX0TACh, CTPOS I'HE30 WM IIPO-
“3BOAA UHbIE AeHCTBHUSA, B PE3YJILTATE Yero BRIAEIACTCA TEILIO0.

Ilorepu sHepruu mpu Iepexo/e ¢ 0ZHOTO TDOGUIECKOTO YPOB-

== Ha Apyrou (6osee BBICOKHIA) ONpENENAOT KOJUYECTBO DTUX

DOBHEH M COOTHOIIEHWE UHCIEHHOCTH XHIIHWKOB W JKEPTB.
~l0ACYMTaHO, YTO HA J1060# TPODUUECKUH YPOBEHE IIOCTyIIaeT
“imb 0K0o 10% (mam uyTh Goslee) sHepruwm mpeNBIAYINETO
DoBHA. IloaTomy obmee 4mciIo TPOOHUECKHX ypOBHEH penko
~DEBHIIIAET TPHU-UeTEIpPe.

IInpaMuael YMCIeHHOCTH H GHOMacchl. COOTHONIEHME 1Ku-
=070 BeIeCTBa Ha PA3HBIX YPOBHAX MOAYMHAETCA B [EJIOM TOMY
=€ IPaBUJIY, YTO ¥ COOTHOILIEHNe NOCTYIamel sHepruu: 4em
=Sillle yPOBeHb, TeM HUKe o0ljas GmoMacca U YHCIeHHOCTE CO-
“TABIAIIIUX ee opraEusMos. ['paduyecku aT0 M0OxKHO H300pa-
“ITh B BUJe nUpaMuasl (puc. 64). Takue mupaMuIbl Ha3bIBAIOT
TuUpaMUOAMU YUCTEHHOCMU U GUOMACCHL.

CoOTHOWIEHNe IMCIEHHOCTH PAa3HBIX TDYIIII OPTAaHA3MOB qaeT
—DexcraBleHne 00 yCTOMIMBOCTH COOBIecTBa, Beasb Guomacea u
“ICIEHHOCT HEKOTOPEIX MONYJIANUHN ABIAITCS OTHOBPEMEHHO
~ TIOKAsaTeseM BeJHYHHEL KU3HEHHOTO IPOCTPAHCTRA JJIA Op-
“ZHM3MOB JIaHHOTO U APYTHX BuI0B. Hanpumep, umcio fepeBb-
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BonkLUue NNoTOROHLIE
(XWLLHBIE PBIDbL)

-

HebBonslwme nnoTosaHbe

HetputospHbie
(6ecno3soHoYHbIE, PoIbh)

M pasnaratenv

TpaeosgoHble
T W (uepenaxw, pbiGbl, BECNO3BOHOHHBIE]
? o }3—" i
A "&..{e

PacteHus

Puc. 64. TTupaMy sl SHCIEHHOCTH

eB B Jlecy OTpejielideT He TOIbKO o0IIHit 3amac 3aKJIIOYEeHHOR
HUX 6GMOMACCH 1 3HEpPruH, HO ¥ MHKDOKJIHAMAT, a TaKKe KO
YecTBO yOEIKHUI 119 MHOTHX HACEKOMBIX U IITHIIL.

ITupaMuIBl YUCIEHHOCTH OTPAKAI0T TOJBKO ILIOTHOCTE OF
TAHM3MOB Ha Ka*KIOM TPO(MHUIeCcKOoM YPOBHE, HO He CKOPOCTD C=
MOBO300HOBIEHHS OPraEW3MOB. ECITHA CKOPOCTE DadMHOMKEHE
TIOITYJIAIINAY KePTBEI BEICOKA, TO AaKe IIpH HHU3KOM OmoMacce Té
Kad TONYIAMAA MOXKeT OBITh JOCTATOYHBIM UCTOTHUKOM ITHIS
TS XWIMHUKOB, EMeomux Gosee BRICOKYIO omomaccy, HO Ei-
3KYI0O CKOPOCTh DasMHOXKeHH.

Tlo sToil mpUuYWHEe OHAPAMHAABLI YHUCJIEHHOCTH MOTYT (o)
IepeBepHYTEIMHY, T. €. IJIOTHOCTHL OPraHU3MOB B NaHHBIA KO
pETHBEIHI MOMEHT BpPeMEHH Ha HH3KOM TpoHUIECKOM YPOBE
MOJKET OBITH HHKEe, 9eM ILJIOTHOCTL OPTaHU3MOB H&A BBICOKX
YpOBHE.

HanpuMep, Ha OZHOM IePeBe MOKET KUTh U KOPMHUTHCA MES
JKECTBO HACEKOMEIX (IlepeBepHyTasd MHpaMu/ia YHCIEeHHOCTE
[lepeBepHyTas MHpaMuza OMOMACCHI CBOHCTBEHHA BOTHBIM 3
cHcTeMaM, Iie HePBHYHEIE IPOAYIeHTHI (PUTOIIaHKTOHHEIE BS
IOpoCJin) 0YeHb OBICTPO AEIATCH, 8 UX noTpebuTenn (300IIAE
TOHHBIE pako00pasHbie) ropas3so KpymHee, HO HMEIOT JIJIMTE
HBIA IUKJ BOCOIPOH3BOACTBA.

IMupamuda wucrennHocmu u 6uoOMacCHL.



. Kaxyo poas B C000IIecTBe HIrparoT 8BTOTPO(MHEIE
oprammamsl? Kakyio — reTepoTpodHEIe?

. Kaxomy npasury nogummsercs H3MeHEeHHEe CKO-

DOCTH IIOTOKa 3HEPTUH IO THINEeBOH memu?

HTo Taxoe nepesepHyTas TIHUPaMUIA YHCIEHHOCTH ?

. HasoBure Buam! sxuBoTERX U DaCcTeHUH, 3aHUMA-
TOINX CMEKHbIe TDOPHUIECKHE YDOBHY H HAXOIA-
IAXCA B €IMHOH NHIEBOH ey,

S T

B o

54 IIponyxTuBHOCTE
coo0I1rrecTBa

1. Or uero zaBucHT 1 Kak H3MepseTCH ILION0PoLHe
Ce.JIbCKOX03AHCTEEHHOTO yyacTRa?

2. Kak mameHsercs ITIOA0OPOSHE B PAZIHYHEIX Te0-
rpaduyecknx 308ax Seman?

IIponyxrusHOCTS. IIponyxnus. Baskasm DYHEKOUOHATLHEIM
~0KasareseM COOOIIECTB ABISETCH UX CHOCOGHOCTE & CO3IaHUI0
“POAYLHDOBAHNIO) HOBOI GMOMACCHL. DTO CBOHCTEO JIEHUT B OC-
=0B€ IOHATUA NPOOYKMUEHOCTb, CXOIHOTO 110 CMBICITY C [IOHH-
THeM n.aodopodue, KoTopoe HCIIOJIB3YeTCH IO OTHOIIEHWIO K
“2IBCKOXO03AHCTBEHHBIM MJINH HHEIM 9KOCHCTEMAaM, Ybe QYHKIH-
-=HPOBaHNe IONYNHEHO IOTPeGHOCTSM JeI0BeKa (Kaxk, Hampu-
€D, PEIOOBOJICTRO, JecopasBeeHne).

IIpupoct 6momaces: coobmecTra BBIDaKaIOT CYMMaDHBIM IIDH-
DOCTOM GHMOMACCEI €TI0 3JIEMEeHTOB (aBTOTpPOHEOrO M TeTepoTpod-
=9T'0 KOMIIOHEHTOB, OTJI€IbHBIX TPODUIECKUX YPOBHE!, IOy JIA-
THH KaKUX-Iu00 BHIOB). CropocTs mpoxynuposarus 6uomaccesr
-~DEACJIAIOT B S5KOJIOTHH CIENUATBELIM MOKA3ATEIeM — npodyr-
~uell. B monynanuwm mpogykoms — 3o obmmas (cymmapHas) se-
—1HHA TIpUPaIenna ee 6HMOMACCEL 32 €HHHUIY BpeMeHI. IIpo-
“VEOMA TPOPHUUECKOr0 YPOBHA — 3TO CyMMapHAas NOPONYKIIUA
=CeX NONyJNANNH, 3aHAMAOIUX 3TOT YDOBEHb.

Cobereenno IPOAYIUDOBAaHKE, HIIH CHHTE3 HOBOT'O GHOIOrH-
<2CKOTO0 BeIIleCTRA, IPONUCXOLUT 33 CUET POCTa OPTaEN3MOB ¥ Ha-
SORICHAA HOBBIX ocobeil. Y Tor m Apyroit mpomeccrr TpebyroT
“IDeNEJIeHHBIX 3aTPAT SHEPTUH U BEI[eCTRA.

ABTOTPODEI TONTYUatOT BTH PECYDCEI, HCIOIb3ysA CBOOOAHYIO
SHEEPTUIO COJTHEYHOTO M3JIYUEeHWS W 3aIIACEL MHAHEDAaJIbHEIX Be-
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mecTB. PecypcoM reTepoTpPOMdOB ABJIAKTCS OPTaHU3MBI IDE]-
IIeCTBYIONINX TPOPUUIECKUX YPOBHEH.

IIpoxynupoBaHne — HEIPEepHIBHBIN mporecc. O6muit mpw-
pocT GmoMacehl, WM 06uias npodyxyus, 3a TOT WA HHOW Bpe-
MEHHOH QTPE30K CKIAIKIBALTCH U3 IPUDPOCTOB MACCHI He TOJBKO
BEDKHBINUX, HO U HMOTHOIINX B TEYeHHE 3TOT0 MHTEPBAIa 0CO-
Geif, W60 OHM TO3Xe POCJH W TEM CAaMBIM yYacCTBOBAIH B (HOPMH-
POBAHWU NPOAYKIIMU COOOIIECTBA.

@arTUIeCcKad CKOPOCTL HApAIIWBAHAA OHOMAaCChI, UJIN YLUC-
masa npodykuyus, Beerga MeHbIne o0mieil 9HEepruy, MOJyYeHHOH
OpTraHM3MAaMHU C MUIIeil, TaK KaK HEeKOTopas ee 4acTh TepseTcd
IIPU OTMHUPAHWY OPTaHN3MOB MIN PACXOAYEeTCA Ha BEIIIOJIHAEMYIO
uMu paboTy. B aKoJOTHE 3TH PACXOIEI HASEIBAIOT ObLXAHUEM.

B coobmecTBe, COXPAaHAIIIEM YCTOXUHBOE COCTOAHNUE, (DaK-
THYeCKAas IPOLVKIIUA MAHHOTO TPO(MUUECKOI0 YPOBHA HOJMKHA
IIOKPBIBATH MUINEBBIEe TOTPeOHOCTH OPraHH3MOB CJIEAYIOIIero
VPOBHS; B IPOTHBHOM CJiydae OOIHii 3amac OMOJIOruYecKoro Be-
1IecTBa JAHHOTO TPOMUHEECKOro YPOBHA OyAeT HeYKJIOHHO CHH-
JKATBCH 1W3-32 BEIEIAHUA.

Kaxr u sEeprusd, OpoAyKIINA De3K0 yObIBaeT IIPH IIepexo/e oT
HU3INMHX TPOPUIECKAX YPOBHENR K BHICIINM.

IIpoayKIuio 9arie BCero BRIPAKAIOT B 9HEPreTHIeCKUX SKBH-
BaJIeHTax (HaIpuMep, B JXKOYJIAX WK Kalopusx Ha 1 M” 3a ofHE
CYTKU) MM B KOJIAYECTBE CyXoro (06e3B0XeHHOr0) OPraHuIecKo-
ro BelmecTsa (HaIpuMep, B KMJIorpaMmax Ha 1 ra 3a ofus rof).

ITepeuunas npodykyus — 3TO CKOPOCTHL 00pasoBaHUA Opra-
HUYeCKOTO BeIecTBa IIePBUYHBIMH NPOAYIIEHTaMHU (pacTeHHnsA-
mu). KoangecTBo OpraHWYeCKOTO BEIIecTBa OIEHWBAeTCs ero
MAaccol WKW sHeprueil, samaceHHOW B aToM BellecrBe, O0mias
Macca JKHBBIX ODPTaHW3MOB HassBaeTca Omomaccoii. CooTeer-
CTBEHHO IIePBHYHYIO MPOAYKIINI0 ONEHUBAIOT BeIWYHMHON OHO-
MAacChI, IPOU3BeIeHHO 38 eMHHALY BpeMeHHU. Yucrasa mepBud-
Hasa npoAayknud (T. e. pakTHIeCKUil IpUpPOCT GHOMACCHL pacTe-
HUil) BCerma MeHbIe 3Hepruy, 3adHKCHPOBAHHOUW B Ipomecce
dorocunTe3a. VIMeHHO MEPBUYHYIO NPOAYKIIUIO DACTEHUH II0-
TpebsoT rerepoTpodsl — HaKTepun, rPUOLL, KUBOTHEIE.

BmopuuHoil npodyxyueil HadblBalOT CKOPOCTE IPOLYLIUPOBa-
HUA OHOMACCHI TETEpOTpodaMu.

IIpogyKTHBHOCTh M ILIOHOpOaHE 3KocucTeMm. Mayuenue npo-
IYKTHBHOCTHA — KpaiiHe Ba)KHOe HallpPaBJIeHNE SKOJOTUIECKUX
nccaenosanuii. B Teuenue 10 ser (¢ 1964 mo 1974 r.) Bo BceM
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MHIPe IPOBOAUJICH COTVIACOBAHHEIN cOOD JAHHBIX O IPOAYKTHB-
HOCTH 9KOCHCTEM M O BJIMAKINKAX Ha Hee (haxTopax. OH mpoxo-
1un B paMyax MemxayHapogHoi 6HoI0rnuecKoil IporpaMMsI,
SBINOJIHEHWE KOTOPOH ChIrPajio BajKHYIO DOJIb B IOEUMAaHNHA de-
TOBEUECTBOM BO3MOYKHBIX CIIOCOOOB MOBBIMIEHHUA CBOETO 0Jaro-
cocroaHEnA. OHO IO3BOIMIIO MOMYYUTE GOJIee TOUHEIE CBENEHUS
0 OPOAYKTHUBHOCTH CYIIW, MPECHBIX W COJIEHLIX BOL. DTH NAaH-
Hble HOTPeb0BANNCEH B CBA3H ¢ OBICTPEIM POCTOM HAPOLOHACEE-
=Z1A U ObLIK HeOOXOMMMEL IS CO3/laHusA PAallHOHAILHON CHCTE-
bl YIPABJIEHUA NPUPOLHBIMA PECYPCAMH.

Obmasa rogoBas IPOAYKIHA HAZEMHOR DACTUTEILHOCTH OIle-
=nBaeTcA npubnansurenasso B 180—200 muapa T, ocHOBHASA HonA
2e IPUXOJNTCA Ha TPOIUYeCcKyIo 30HY. ['ofoBast mpoagyrmusa hu-
TOMacCHI OKeaHa cocTaBisgeT oKoao 50—100 mupz T.

Tarum 06pasomM, XOTH OKeaH 3aHWMAaeT Hojee z/3 IIOBEPXHO-
TH 3€MHOTO IIapa, OH /laeT TOJBKO '/, Bcell mpoaykmmu Guo-
>hepsl.

B oreaHe 0CHOBHBIM NIPOAYIIEHTOM OHOMACCHI ABIAETCA (DH-
TOIJIAHKTOH — OJHOKJIETOYHBIE DACTHTEIbHEBIE OPIaHM3MEI.
Jun 0671a1a10T GOJIBIION CKOPOCTEIO BOCIIPOU3BOACTRA, II03TOMY
IX TOZj0BasI MPOAYKIHA B JECATKH W COTHY Pas IPEeBHINIAeT 3a-
7ac ux (uromaccel. Bea mepBuUHAaA IPOXYKOUSA GLICTPO BOBIIE-
=aeTcd B IMENH IINTAHUHA, HOITOMY HAKOILIEHHE (DUTOMACCHI He-
JHAYHUTENbHO. B TO 3Xe BpeMa B OKeaHe MPOMCXOIUT HAKOILIE-
=ue goomaccel. Takum o6pa3oM, 3/1eCh IO CPAaBHEHUIO C CymIei
THpaMuaa 6moMacc UMeeT mepeBepPHYTEIH BH.

ITpodyxmuenocme.
Qucmasa, nepeuunas, emopuunas npodyxkyus. Juixanue.

1. Byzer nm ycTOHYHMBLIM COOGINECTBO, ecim po-
IYKIIMA OZHOTO TPOMHIECKOTO YPOBHSA IPEBBICHAT
OHUIIeBble TOTPEGHOCTH OPraHU3MOE CJIeIVIOIIe-
ro yposHsa? Kakue Ipomeccsl MOTyT IPOUCXOIUTD
B BTHX cay4asax?

2. Byzer IH COXDaHATHCS HEH3MEHHON BermamHa
NONYIANAH, eClIA XUITHWKHA 34 T0Jl BhIeJai0T Ta-
KOe KOIWYEecTBO JKUBOTHLIX, ODHMOMACCA KOTODBIX
PaBH& O BeJHYHHe UX 0OIIel TONOBOH MPOAYK-
nun?
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5D CamMopa3BuTHe 3KOCHUCTEMBI

ﬁ 1. Kakumu H3MeHeHHAMH E COCTABe XHBOTHOIO

M PaCTHTEIHHOTO HACEJeHHT CONPOBOKIaeTcsE
obpasoBaHue BepxoBoro Goxora?

2. B weM cXOOCTBO 3TOT0 MpOIEecca ¢ IIPOIeccoM

3apacTaHHdA NOKHHYTOrO CeNbCKOX03AHCTBEHHO~

ro mong?

JroJornueckas cykimeccus. ECIU IPeKpPaTUTEL BO3/e/bIBATE
KOTIA-TO OTBOEBAHHOE V Jieca IaXOTHOE IIoJie, TO JIeC, paHee 38-
HUMABIINH 3Ty TepPUTOPUIO, BHOBHL BepHeTcA ciofa. OnHaxo
Opeskje Ha 5TOM MecTe BO3HHUKHET DAL COOBIIecTB, KOTODEHIE,
CMeHsA IPYT APYyTa, MOATOTOBAT AOPOTY Jecy. OTH CMeHAIIHE
IpYT Apyra coobIIecTBa MOKHO YIOLOOUTE CTaAWAM Da3BUTHSA.
yepes KOTOPhIe IPOXOAAT MHOTHE OPraHU3MEI, IIPeXKIe YeM 10~
CTUTHYT 3DEJIOCTH. 7

TlocnenoBarenbHas CMEeHA OLEHX CO00IIECTB APYTHMHE HA 0L~
pelesIeHHON TEePPHTOPHY HOCHUT Ha3BaHHE 9KO0.102UUECKOU CYE-
yeccuu (OyKBaIbHO — MIPEEeMCTBEHHOCTH) U SABJIAETCS 3aKOHO-
mepHO#. CyKIleccus: yIpasiseTcsi CAMHAM COO0IIIECTBOM U He
BHCHUT OT MECTOIOJOKEHHA HIH BHI0BOH HIpPUHAIJIENHOC
COCTABJISAIIAX €T0 OPTaHU3MOB.

It TOrO YTOORI HOHATH IPUPOAY 9K OJOTHIECKOMN CYKII@CCHE,
npezcraBuM cebe cooBIIecTBO, B KOTOPOM 00Imuii IpupocT 0n
Macchl aBTOTPOMOB 34 eAHHUITY BDEMEHH B DHePreTUYeCKOM B
paskeHWH TOYHO COOTBETCTBYET KOJHUECTBY 3HEPruH, HeoOX
IAMOMY JIJIA TOANEP/KaHNA KU3HH BCeX COCTABIAIONINX €ro 0
TAaHM3MOB. BHoMacca OpPraHW3MOB B TAKOH CHCTEME OCTaeT
TOCTOSAHHOH, a caMa CHCTeMa HeW3MeHHOM, WIH PAa8H08€CHO
Becs npupocT Oromaccs: 6yeT IoTpadveH Ha MOLJeDKaHNe MKH
HeJesTeIbHOCTH OPTaHU3MOB. :

Mo:xHO IpefcTaBuTh ceOe Pa3TUIHEIE THIEL PABHOBECHA.

TlepBolif U3 HUX XapaKTePeH MJIS 3AMKHYMO0z0 coobuiec
8a: cI0Ia He NOCTyIlaeT HUKAKaAA JONONHHUTeNbHas OmomMac
a cobcTBeHHAs INPONYKIUSA coobmiecTBa (CyMMapHBIN IPHAD
6romaccehl) IeJHKOM DacXoAyeTcd Ha HOANepiKaHHe ero JXKu
HU. PaBHOBecHe 3/1ech TOL00HO pACCMOTDEHHOMY BBIIITE CIIVY

Bropoit TMn paBEOBeCHA IPHUCYII HEKOTODHIM 3KOCHCTEM
TeKy4eH BOJBI, OPTaHWIECKO0e BEIIeCTBO KOTOPLIX BO3HUKAET
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TONIBKO B pe3ybTaTe AeATeILHOCTH aBTOTPODOB, HO H Giaroma-
DA OPUTOKY H3BHe. PaBHOBecue 37eCh 03HAYAET, UTO PACXOMEI
=4 IOoJ/lep:KaHue KU3HU co00MecTBA PABHEBI MPUPOCTY GHoMAac-
bl CODCTBEHHBIX ABTOTPO(DOE ILTIOC 0OMAacCe OPraHNIeCcKOro Be-
IIeCTBa, MOCTYIIHBIIEr0 H3BHE.

B cenmpcKox03AHCTBEHHBIX 9KOCHCTeMaX (TPeTHi THI PaBHO-
secud), Ha060POT, HMeeT MeCTO IOCTOAHHOE H3BATHE YACTH YPO-
#as. IIoaTOMy B TaKHX 9KOCHCTEMAaX PABHOBECHE NOCTHTAETCH
UIIb B TOM CJIy4Yae, eciau o0mHe SHEPro3aTpPaThl OPraHW3MOB
DaBHBI TOH BeJIWYHHE IPUPOCTa GHOMACCHI aBTOTPO(OB, KOTO-
Dasd OCTAeTCsa B CHCTEME IIOCTEe U3BATHS YDOKAT.

Ecnu o6muit pacxos sHEPruM Ha TOAMEPKaHNe MUSHHE CO00-
leCTBa MEHbIITe TPHAPOCTa BHMOMACCHI TPOAYIIEHTOR, B 3KOCHCTE-
e OyZeT IPOMCXONMTH HAKOIJIEHHE OPTaHMYeCKOro BEIeCTBa,
ecnu 0oJbIilie — ero yObIIEb.

U1 10 1 ipyroe 6yeT OPHBOAUTEL K H3MEHEHUAM coobiiecTna.
[Ipu u3bBITKe pecypca Beerga HaWAyTCsS BU/BI, KOTOPHIE CMOT'YT
ero ocBouTs. IIpn HegocTaTKe pecypea yacTs BUIOB BEIMper. Ta-
EH€ U3MeHEeHHUs W COCTABJIAIOT CYINHOCTH 3KOJIOTHYECKOH CYK-
0eCcCHM.

['naBHas 0COGEHHOCTE SKONOTHYECKOH CYKIECCHH COCTOUT B
TOM, UTO H3MeHEeHHs: COO0IecTBa BCeraa IPONCXOAAT B HAIIPAB-
T€HNH, BO3BPAIIAONIEM €T0 K DABHOBECHEOMY COCTOSHUIO.

PasBuTue sieca Ha OCTABJIEHHOM IIOJIe SBJISETCH MPUMEDOM
CVKIECCHH, IPOUCXOASAINEH B ICHO BEIPAYXKEHHOM aBTOTPOMHOM
“OCTOAHUH, U060 B NEPBEI MOMEHT MOABISIOTCS ABTOTPOMHEIE
JPraHU3MBIL.

IIpuMepoM CYKIIeCCHH APYTOTO POfNA ABISIOTCS TIPOMECCHI,
IDOUCXONANIAE B PeKe, 3arPA3HEHHON 00JbINIM KOJIMYECTBOM
ODraHWYeCKUX BEINeCTB (HampHMep, C COCEIHEro HOJA B PEKY
JI0:HAME CMBLTIO BHECEHHBIE OPraHHYecKue yaobperwns). M365I-
TOYHOE OPTaHWYECKOe BEIECTBO B 3TOM CJIy4Yae HAUHYT aKTURHO
HCIIOJIBB0BATH '€TEPOTPOREI, OHK CTAHYT 8KTHBHO PA3MHOMKATE-
2d, yBeIMYHUBas CBOIO YHCIeHHOCTE. O0uire retepoTpodoB mpu-
3e/leT K TOMY, 9TO OpraHnYecKoe BeIIecTBO OyAeT HoTpedaaThes
JsICTDEE, YE€M OHO CO3/IaeTCA B JAHHOW DeKe eCTeCTBEHHBIM IIy-
TeM. B KOHIle KOHIOB, U3/IHINIKH OPrAHWKH OYAYT HCIIOTH30BA-
Zbl, ¥ YUCJIEHHOCTh reTePOTPO(OB BHOBE IOCTEIIEHHO BEPHETCH
% eCTeCTBEHHOMY YPOBHIO (T. e. 6Y/eT OIIpeieaThCH MTPOLYKILA-
2#1 aBTOTPOHOB).
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Kamxaag cragusa CyKIeccHii mpeacTasiser coboil onpeaeseH-
HOoe co0DIIIecTBO ¢ IPeodIafaHueM TeX WU UHBIX BUJOB U KH3-
HeHHBIX (hopMm. OHM CMEHSAKT APYT ADYTa, HOKAa He HACTYIHUT CO-
cmosrue pagHogecus. Cykmeccud, KOTOpas HAUHHAETCS HA JIH-
IIeHHOM KUBHH MecTe (Hampumep, HA BHOBL 0DpasoBaBIIeHcs
IIeCcUaHOl TIHE), HASBIBAETCA NepeuiHoll cykueccueil. TepMuE
8MOPULHAR CYKUeccUus OTHOCHTCA K Cco00ImecTBaM, KOTOpDBIE
PasBHBAIOTCS HA MeCcTe YiKe CyIIecTBOBABIIEr0 paHee C(HOPME-
POBaHHOTO COODIIECTBA.

Hax mpumep mepBHUYHOHN CYKIIECCHH MOXXHO Has3BaTh II0Cee-
HUe HAKUIIHBIX U JACTOBATEIX JHIIaHHUKOB Ha KaMuax. Co Bpe-
MEeHEM BBIJIeJeHHS JINIMAaTHUKOB 00pa3yIoT Ha KAMEHUCTOM CY0-
cTpaTe HeKoe momobue mOYBEl, Te MOCeNIATCs Bee Ooee BEICO-
KOOPTraHM30BAHHBIE DACTEHHA — KYCTHCTHEIE JIHIMAWHUKE,
3delleHbIe MXU, TPABBI U APYTHEe PACTEHHH.

ITpyMepoM BTOPHYHOH CYKIECCHHW HABIANTCA M3MeHEHHSH,
IPOUCXOAAINIE ITOCTE PACKODUEBKY U 3alalllKK IJIomanelt, 3a-
HATHIX Ipexkje JecoM (ecin, KOHEeUHO, PacllaXaHHEIH yYacToR
ocTaBJIeH W BIOCJEACTBHH He 00pabaTeiBaeTcs), WM MOCIE IO~
pyOKH Jleca, YCTPOMCTBA IPyAa U T. 1.

CKOpDOCTh W3MEHEHUHW TPU BTOPUUHOI CYKIECCHH TOPas3Ac
BBIIIIE, YeM IIPY MePBUYHON. IT0 00BACHIETCA TEM, UTO IIEPBHS-
HOe COODIecTBO OCTABIIAET MOCcke cedDA JOCTATOUHOE KOJIUUIeCcT-
BO IIMTATEJIBHAEIX BeIlleCTB, PA3BUTYIO IOYBY, YTO 3HAYUTEILED
YCKODSET POCT W Pa3BHTHE HOBEIX IIOCEIEHIIEB.

SHauenue cykmeccwmii. B xoze cyrmeccun 06IUK coobmiec
IMOCTOAHHO MeHsgeTcs. Menseres 1 QYHKIHOHHNDPOBAHNE DKOCHE-
tTeMbl, CyKIeccus — aTO 3aKOHOMEDHBIH ¥ HAITPABIEHHBIN IPO-
mecec, MO3TOMY OO0IIHe M3MEHeHUs, TPOUCXOIAITHE HA TOH I
MHOH ee CTaJuu, CBOHCTBEHHSBI JIOOOMY COODIIIECTBY W HE 3aBE
CAT OT ero BUAOBOTO COCTABA WX reorpaduuecKoro MecTOIoa
’KeHusA. B KadecTBe I'JIAaBHBIX MOYKHO HasBaTh CIEAYIOI(HAE U
THIPE CBOMCTRA CYKIIECCHOHHBIX W3MEeHeHNH.

ITepBoe: BBl pACTEeHUH U YKHBOTHEIX B IPOIECCE CYKIIECC
HeIIpephIBHO cMeHsoTea. Ha pucyrke 65 cxeMaTUyHO MOKa
Ha KapTWHA U3MeHEeHHWH BHA0BOT0 COCTaBa PACTUTEIHLHOIO CO
IIecTBa B XOJle BTOPUYHOH CYKIIECCHH HA TOKUHYTOM 3eMe
HOM VYacTKe.

VismMeHeHVEe BHIOBOTO COCTABa YACTO ONIPEeNeasaeTcs: Comep
YeCTBOM pas3HBIX BHAOB 33 OJHU W Te Xe NHUINEeBBIe UIH
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Puc. 65. Obmaa KapTHHA CYKIECCHN HA TOKHHEYTOM
CeNbCKOX03AHNCTEEHHOM VUACTKE

DECYPCHI; Be[lb IPOUCXOAAIINE B XO/Ie CYKIIECCHH U3MEeHEeHH A KO-
CHCTEMBI CO3ZAI0T OJIarONpPHUATHEIE YCIOBUA IS KOJOHWBAIIUN
coobIIlecTBa HOBBIMY BrAaMu. 1o 9TOH IpHUYMHE CYKIIECCHOH-
Hble H3MEHEHWs BCErJa CONPOBOIAIOTCSA IOBBIIIIEHWEM BHIO-
Boro GoraTcTBa, T. €. pa3HOOOPAa3Hs OPraHU3MOB, ITO — BTOPOE
BAIKHOE CYKIIECCHOHHOE M3MeHEeHNe,

K Tperbemy cienyeTr oTHeCTH yBenwueHHe GHOMACCH OPraHH-
IeCKOro BemecTsa. Hacenerue coodinecTsa Kak Obl YIJIIOTHAET-
CA IO Mepe YBelIuWdeHHs BHI0BOrO HorarcTsa. BCIIOMHHUTE, Ka-
KHM IUIOTHBIM KOBPOM IIOKDBLIBAIOT TPABHI JIeCHEIE IIOJISHEIL,
KaKHM T'yCTEIM OLIBaeT cTapblil Jlec, Kak MHOTO TaM BUIOB DAC-
TeHHH, KaK TECHO OHH Y XHBAITCH.

Haxogern, geTBeproe maMeHEeHHEe COCTOUT B CHHMKEHHHU CKO-
pocTH IpupocTa GuoMaccesl coodImecTra (IPOAYKIIUE COOBIECT-
34) U B yBeIMYEHNH KOJIMYECTEA SHEPrUuH, TpeGyeMoit nid moj-
Iep:KaHus ero }KMU3HH. ITO Hauboiee BasKHOE ABICHHE CYKIEC-
cuu. Ha paEHWX cragmax IepBHYHON CYKIECCHM CKOPOCTD
npupocTa GMOMACCHI PACTEHUAMHE BEICOKA, HO HA IIOCIEAYIOMIAX
cTaIuAX OHA Iajgaer.

IMpomonkuTe TEHOCTE CYKLECCHH BO MHOTOM OIPELeJISeTCH
CTPYKTYpo# coobmecrBa. Vsyuenne mepBUYHOH CYKIIECCHU HA
TaKUX MecTaX, KaK HecYaHble AIOHBI, CBHAETENbCTBYET O TOM,
4TO B 9THUX YCJIOBUAX JJIA NOCTUXKEHHS PaBHOBeCHS TpedyioTca
MHOTHE COTHH JieT. BTopudHble CyKIeCcCuy, HalpUMep Ha BhI-
pyOKax, IpoTeKaioT ropaszo osicrpee. Bee ke TpebyeTcsa He Me-
zee 200 meT, 9TOGEI B yCIOBUSX YMEPEHHOTO BIAYKHOTO KJIMMA-
Ta CMOT BOCCTAaHOBHUTHCH JIECHON MACCHB.
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Eecnn xamMaTr ocobeEHO cypoB (Kak, HATpAMED, B MYCTHIHE,
TYHIDEe WK B CTeIH), IPOACIKUTEIHHOCTS CYKIIECCUH HEBEIIH-
Ka, TaKk Kak coobIMecTBO He MOMKET CYIIEeCTBEHHO H3MEeHUTDH He-
faaronpusTHOe MU3WYECKOe OKPY’KeHWe. BTopuuHaa cyrIec-
CHH B CTenH, HaIpuMep, Ipogoikaercsa okoio 50 Jer.

Ha pucyrke 65 ykazara TpOJOIKXATEIHFHOCTE OCHOBHEIX CTa-
IUHM BTOPHYHOM CYKIIECCHW B YMEDEHHOM KINMATe: IepBad —
CTaud TPABAHUCTOMN PACTHTEIBHOCTH — AauTcs okojyo 10 jger;
BTOpas — CTagusA KycTapHEUKoB — oT 10 mo 25 jer; TpeTba —
cTagusa JHUCTBEHHBIX AepeBbeB — oT 25 nmo 100 mer; geTBep-
Tag — CTANWA XBOMHEIX AepeBseB — Homee 100 mer.

Ha xXoJ cyKIeccuu MOTYT OKa3bIBATE BIUAHNE IEPUOTHIECKHEE
W3MeHeHAA KIuMaTa, OypH, 3aCyXH, IOKapkl, JaCTO CAyIalHEE
n3MeHeHnsd. Tax, HATPHMED, IIOXKap MOKeT He TOJIbKO IPEPBATE
CYKIIECCHIO, HO ¥ BO3BPATUTE CHCTEMY B HAUAJILHOE COCTOSHUE.

3pesble CTafUM CYKIECCHU ABIAITCA Oojiee CTOMKUMH OO
CPABHEHHIO C DAHHEMH. 3aCyXa MOYKEeT CHJILHO BJIUATHL HA DaE-
HIOIO CTAAHIO CYKIIECCHH, HATIDEMEeD Ha IMOCEBBl PIKU MJIN IIIIe-
Hunel. Ha jgecHOlI OMOIEHO3 B VCTOMYHUBOH (ha3e CYIIeCTBOBE-
HHA 0HA OKa3hkIBAET I'0Pasio MeHbIee BIUAHME (eCal, KOHEIHO,
3acyxXa He IOBTOPSETCA TOL OT TOa).

3HaueHHe 3KOJOTHYECKOH CYKI[ECCHH. 3Desioe, T. €. TOCTHT-
IIee COCTOAHUS PABHOBECHS, COOOIIECTEBO OTIMYAETCA OT MOJIO-
noro (T. e. TAKOTO, T/ie YJKU3HB TOJTBK0 HaYaJla PA3BUBATHCS) BhI-
COKOII HACHIMIEHHOCTLIO OPraHu3MaMu, X pasHooOpasuem, 6o-
Jiee pasBATOH TPoUUeCKON CTPYKTYDOH, YPABHOBEIIEHHOCTRE
MesK /1y SHepTrHel, oJIyIaeMoil W3BHe U UCIOIb3yeMOH I8 IO~
Iep:KaHusd JKU3HHA. JTO MO3BOJIAET EMY IIDOTUBOCTOATH N3MEHE-
HUAM MHOTHX (pH3HUecKHX (aKTOpPOB (HATIDHMED, TEMIIEDATY-
PhI WJIY BIAKHOCTH) ¥ Ja’Ke HEKOTODEIM BHAAM XUMAIECKUX 38~
rpsasHeHuli. Begs OPraHW3MBI, BO3JOEHCTBYA Ha CBOK CPEAV.
MEHHAKT €e CBOMCTBa, AeJaioT ee 0ojiee IPHCIOCOOJIEHHOM
JKHA3HHA, B TO Xe BpeMdA MOYTH BCS 3HEPrHsA, HOCTYIHAS OpP
HI3MaM, COCTABJIAIIINM 3DEJI0e COOOIEeCTBO, TDATUTCA HA TOX
IepKaHue UX JKU3HeJeATeIFHOCTH.

Monogsie coobmiecTBa, HaobopoT, 0ojlee YA3BHMEI IO OTHO-
ITeHUIO K BHEITHUM Bo3zeicTeuaM. OIHAKO MOJIO0e COOOIIecT:
BEO CIIOCODHO MPOAYIHPOBATh HOBYH 0HOMAaccy B ropaszno 6o
IIHAX KOJHUecTBax, 4yeM 3pesoe. IIpeKpacHbIi TpuMep — MO,
gacesHHOe ImmeHnel. Eciu moroaasle yejaoBuA O0/1aronpus
U B IIOYBE JOCTATOYHO IATATEILHBIX BEINECTB, YPOorKah Oyer X
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comwuit. Ho cTOUT MOABUTECA COPHAKAM (€CIH OCTABHTH IIOJe
23 00paboTknu) — ypoxai cEmsuTcA. Ecau nats co0BIIecTBY
Da3BUBATBCA €CTECTBEHHBLIM IyTEM U JaJbIe, TO CO BpEMEHEeM
=2 9TOM II0JIe TIOABATCA He TONbKO HOBEIE TPABEI, HO M KyCTap-
SHKH ¥ layKe JepeBbs. [lmernns! 6yeT Bce MeHbIe U MEHbIIIE,
"EHUBUTCA M OOIHH IPUPOCT MACCHI pacTeHni. IluTaTerbHbIe Be-
TIeCTBA M 9HEPIUdA OYAYT PacXo0BaThCA B OCHOBHOM Ha IIOALED-
ZaHWe JKUBHH.

YenoBexk MOeT coOupaTh GOraTEIR yposkail B BHIE YHCTOM
“DOAYKINY, UCKYCCTBEHHO MOJIeP:KUBas COOOIIECTBO HA pPaH-
SEX CTAJIMAX CYKIecCHH. ITO TpeOyeT GONBINMX 3aTpPaT SHED-
~uu. Bella celBCKOX03AHCTBEHHOE IPOM3BOLCTBO, Y€JOBEK HC-
“0JB3yeT SHePIHIO MAlllMH ¥ MeXaHH3MOB, COOCTBEHHOTO TPY/Ia
=1 NOJNepPKaHuA CeJIbCKOX03AWCTBEHHOT0 coobmiecTea (Ha-
“DHMeD, 0N, 3aCeAHHOr0 NIIeHuTell) Ha paHHEeH CTAAuN CYK-
—eccuu. YelOBeK NPENATCTBYET NPOHUKHOBEHHUIO B 3TO COOG-
TI8CTBO APYTHX BHIOB, KOTOPhIE MOTYT KOHKYPHPOBATE C IIIIE-
=ulell 8a MUTATEIbHBIE: DECYPCHl HJIM TOTPeSIaTh Gromaccy
CACTEHHH Ha CBOHM HY’X/JBI. Belb B 3pesiom coobInecTse IooBoi
~DHpPOCT GMOMACCHI PACTeHUH PACXOyeTcss B OCHOBHOM HA [IHI-
“2HHe DACTEHUH U JKHBOTHBIX H MOKeT GBITH faske DABEH HYIIIO.

C Apyroii CTODOHEI, C TOYKH 3DEHHS UeI0BEKa, yCTOHIH-
=0CTh COOOINECTBa, HAXOAAINETrOCs B CTAAWU DaBHOBECHS, eI'0
“70cOOHOCTE IIPOTUBOCTOSITH BO3AeHCTRBHIO (DH3HUECKIX daxrxTo-
T0B (¥ faxke yIPaBJIATh HMH) ABIAETCH OUYeHD BAKHEIM U BECh-
3 JKeJaTeNIbHBIM CBOHCTBOM.

ITaxoTHbIE 3eMJIH, HATIDHUMED, ABJISAIOTCA MOJOLBIMHA CYKIEC-
“HOHHBIMHU cTaguamMu. OHH MOgIepXUBAITCA B TAKOM COCTOS-
=un Osaroapa HeIpepeIBHOMY TPyAy 3eMuenensua. Jleca ke
TDeNCTaBAAIOT 060 Gosee crapsle, Goree pasHOOOGpasHbIe U 6O-
~ze cTabuIbHEIE cOOOIIECTBA.

UpesBBIYaiiHO BasKHO, 9TOOBI OGOMM THIAM 3KOCHCTEM ue-
ZOBeK yZeldasl OQHHAKOBOe BHUMaHWe. EC/ii YHUUTOMXHUTE JIecC B
TOTOHE 32 BpEMEHHBIM J0XO0J0M OT JPEBECHHBI, YMEeHBIIATCS 34-
T2CBI BOJIBI ¥ IOYBA Oy/IeT CHeCeHa CO CKJIOHOE. 9TO CHU3HT IIPO-
CVKTHBHOCTh DAaBHHHHBIX paiioHOB. MHBIMH CJI0BaAMH, Jeca
TDeICTABJIAIOT OJIA Ye/IOBeKa IEeHHOCTh He TOJbKO KaK IOCTaB-
TIHKH JPeBECHHEI UJIN MCTOUYHHK JONOJHUTEILHEIX ILI0INanelt,
=0TOPEIE MOTYT OBITH 3aHATEL KYJbTYDHEIMH DACTEHASIMHA.

JTronm Bee emte ¢i1abo 0CO3HAIOT TOCIEACTEBUA SKOIOIMIECK X
=2DYILIeHUI, COBEPIIAEMEIX B IIOTOHE 332 S9KOHOMWYECKOH BBHITO-
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noii. Jlaske TexX sHAQHHN, KOTOPhIE HAKOILJIEHE! 3KOJIOTHEN B Ha-
cTofAIlee BpeMs, NOCTAaTOYHO JIJI YBEPEeHHOCTH B TOM, UTO HOpe-
BpamieHne Hamell 0mocdepsl B OZUH OOIIWPHBIN KOBED IaxXOT-
HBIX 3eMeJb TAuT B ce0e OTPOMEYVIO OIACHOCTE. [1J1a HATIIero cob-
CTBEHHOI'O BBIXUBAHWSA OIpelelieHHEIE JaHAIIAMTEI HOIIKHBL
OBITE IPEACTABIEHBI ECTECTBEHHBIMH COOGIIECTBaAMH.

JIrkonozuveckan cyxuyeccus. Pasnosecue.
ITepsuunas (emopuurasn) cyryeccus.

1. B uem sanmouaeTcs IIaBHAS OCOGEHHOCTH 3KOJIO-
THYEeCKOH cyKIeccun?

2. B dem passinumsa MeEY IePBUYHON W BTODUYHOM
cykmeccuaMu? IIpuBesuTe IpPUMeDEL.

3. HasoBuTe riasHEEIe THIEI CYKIECCHOHHEIX HaMe-

4

HEHHAMN.
. KakpMu hakTopaMHu OUpemersieTcd IPOLOJIIKHI-
TEIBHOCTL CYKIIECCHU 7

Kpamwxoe codepicarnue 21a6bl

CoofGImecTBO, 3K0OCHCTEMA, GHOTE0IEeHO3, Onochepa — KPYIHBIE IIPA-
DPOJIHEIE CHCTEMEI, 00IaIafoNIHe PAZOM COOCTBEHHBIX CBOKMCTB B (PYHK-
MUOHUPYIONINE KAK IeIOCTHBIE MPUPOAHBIE 00BeKThI. CoOTHONIEHHE
BJIEMEHTOB MPUPOMHBIX 3KOCHCTEM OIPENENIAeT UX CTPYRTYPY (BHUIO-
BYIO, IPOCTPAHCTBEHHYI0, TPOQHIECKYIO), KOTOPOi, B CBOK OYEDENB,
00yCcI0BIMEBAIOTCA 0COOEHHOCTH TeDEeHOCa SHEDIWHA W KPYTOBOPOTa Be-
mecTB. 110 ITOI0KEeHMI0 OTHOCHTEIEHO HCTOYHUKA 9HEPTHH OPTaHU3MEL
TIOAPasAeNAITCA Ha aBTOTPOMOR (CaMOIHNTAa0IMNXCA) U TeTepOTPOMOR
(muTarIMEXCA TOTOBBIMEA OPraHWYECKHMH BeIeCTBAME).

OCHOBHBIM KaHAJI0M IE€DPEeHOCA IHEePTHH B CO00IIecTBe ABIASTCH MH-
mesas 1enb. [lepeHOC SHEPTHH N0 MHIMIEBOH MeTH HUKOTa He OhIBaeT
TIOJIHBIM: YacTh e paccewsaeTcs. VaMeHeHNsT HHTEHCHBHOCTH TIOTOKOB
PHEDPTHHU TIPUBONAT K XapPAKTEDHBIM COOTHOIIEHUAM YHCIEHHOCTH U
fmoMacchl OPTaHW3MOB, 3aHUMANMINX PasHbe TPOMUUECKNE YPOBHH.
Hewm BoIlle TPpohMUECKHUI YDOBEHE, TEM HUKe 001ad GmomMacca | 9uc-
JIEHHOCTH COCTARIAIIAX €r0 OPraHu3MOB. BaskHelIIuM [I0KasaTeleM
c000IIeCTEa ABIACTCHA €r0 NPOAVKTUBHOCTE. IIDOAVKTHBHOCTE PA3HEIX
co0BITeCTE Pa3INYHa; 0HA MEHAETCS B DASHBIX TeorpadMuecKUX 30HAX.

CoobimecTea HBMEHSIOTCH BO BpeMeHu. B Xoze sTUX U3MEHeHU, Ha-
BBIBAEMBIX 3KOJIOTHIECKON CYKIIECCHET, TOCTHTaeTCA cOaTaHCHPOBAH-
HOCTE W MOBHIIIAETCH YCTOHINBOCTE IPUPOAHEIX CHCTEM.
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[71aBa

buoccepHbiit
YPOBEHb

W3y4nB 3Ty I71aBY, Bbl y3HAETE:

0 Ouocgepe u 06 ocobennocmAx
CYUeCMBOBAHUA OP2AHUIMO8 8 DASAUUHBLY
ee cpedax;

00 ocHosHBIX 6UOAX CPed00bpasyoueri
0eAMeNbHOCU 0 P2AHUZMO8

U OUOZEOXUMUMECKUX UUKAAX,

00 OCHOBMBIX 3AKOHOMEDHOCTAX 3607101
ouochepol.




6.1. Buocdepa. Cpennl :Ku3HN

Yro Taroe Guocdepa?

Kaxue cpensl KH3HH BAM H3BECTHBI?

B gem cocToAT 0coOeHHOCTH KA3HU OPraHH3MOB
B TOH HJIH HHOH cpene?

Sl

Ilonatne Gmocdepsi. Bce MpUpoAHBIe 3KOCHCTEMEI (Omore-
OIlEHO3LI) CBSIBAHBI MeXy c000if U BMecTe 00pa3yioT KUBYI
060JIOUKY 3eM/Ii, KOTODYI0 MOXKHO PACCMaTpPHUBATEL KaK CaAMYH
foapinyio sxocucremy. Obosiouky 3eManm — ee CYyITy, BOALL H
OKDY/KAar0Iliee BO3MYIIHEOE IPOCTPAHCTBO, HACETIEHHOS KHUBBIMH
CYIIeCTBAMY, HA3hIBAKOT OuUOCPepoll, T. e. cDepOoH HUIHHU.

Cocras Omocdhepsl U ee OCHOBHBIE CBOMCTBA ONPENENANTCH
B3aMMOJEHCTBHEM ee DMOTHYECKOoro (3xHBoro) u abmoTHIecKoro
(HeXKMBOT0) KOMIIOHEHTOB.

Buocdepa — mesocTHaAS, CI0KHO OPTAaHU30BAHHASA CUCTEMA,
PA3BHUBAIONIAACA IO CBOMM BHYTDEHHMM 3aKOHAM U TIOJ MeiicT-
BHEM BHEITHUX CUJI, B TOM YHCJIe KOCMHUYECKHX.

Buochepa — TPOAYKT aBOIONHY 3eMaId. JHBOe BEIIECTBO Ur-
paeT OTPOMHEYIO PO B DA3BUTHH Hameil mageTsl. K TakoMy BBI-
BOIY IPHUINE] PYCCKU# yueHbId B. H. Bepradckuil, MCCIenOBas
COCTAB U 3BOJIOIAIO 3eMHOMK Kopbl. OH I0Ka3aJI, 9TO OHU He MOTYT
OLITE 00'BSCHEHE! JIUIIh Fe0JIOTHYECKUMU IPUYNHAMHU, 0e3 yueTa
POJIN 3XHBOT'O BEIIECTBA B FeOXMMHUYECKON MUTPATIHHA ATOMOB.

Buochepy MOKHO CpaBHATH €C OTDOMHOM MAamIWHON, pabo-
Ta KOTOPO 3aBHCHT OT OTHOTO Pemamiero (hakTopa — sHEPruK:
He OyIb ee, Bce HEMeIJIeHHO OCTAHOBUIOCH Ob1. B 6uoctepe poas
OCHOBHOTI'0 HCTOYHWKA SHEDPTUH UTDaeT COTHETHOE H3IyIeHHE.

JHuBBIe OpraEms3Mbl HE IPOCTO 3aBUCAT OT JIYYHCTOU DHEPIHE
CoJHI2, OHM BBRICTYIAIOT KAK TUTAHTCKHN aKKyMyJATOD (Haxo-
NHUTeNsL) ¥ VHHKAJILHEA TparchopMaTop (mpeobpas3oBaTesb) aToE
suepruu. O TOM, KaK TPOUCXOAHT 3TO HAKOILIEHHE U IPeodpasoBa-
HIEe DHEPTHH, BhI Y3HAETE M3 TOCIeIYIOIIAX Pa3lesIoB yuebHuKa.

Burochepa xapakTrepusyeTcsa BEICOKHUM PazHO00pasueM IIDE-
POIHBIX YCIOBHIH, 3aBHCANINX OT ITHPOTEI U penbeda MEeCTHOC-
TH, OT CE30HHEIX M3MeHeHHH KiamMmara. Ho OCHOBHAA DpUUYUES
pasEo0bpa3ua TPUPOJHBIX YCIOBHM — BTO JeATeIbHOCTE CAMEX
JKUBBIX OPTaHH3MOB.
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Me:xny opraEuaMaMy W OKDYIKaomiell HX HeKUBOH IPHPO-
10¥ IPOUCXOUT HeNIPEPLIBHEIH 0OMEH BEIleCTE, U II09TOMY PAas-
HBle YYACTKH CYLIX U MODS OTJIAYAIOTCA APYT OT APYTa Mo (husn-
JeCKUM M XHMHYECKHM MOKa3aTesIsM.

YueHBle cHUTAIOT, YTO HA 3eMJie 06uTaeT 0K0JI0 2 MIH (a pe-
aTbHO — [0 O MJIH) BHOB JKUBBEIX OPTaHW3MOB; Ka’XIbIH BHUI
o0beAuHAT MULIMOHEB ¥ MUJLTHADAEI 0cobel, onpeneIeHHBIM
00pasoM pacHpejeleHHBIX B IpPOCTPaHCTBe. KaABIH BuUj
10-CBOEMY B3aHMOJeHCTBYET C OKPYKatomen cpenoi. esareln-
HOCTh JKUBBHIX OPTaHU3MOE CO3[aeT YAUBUTEILHOE pasuoobpasue
OKPYyJRaloIlei Hac IPAPOJLI. 9TO pPasHo0Opaswue CAYyXKHUT rapaH-
THel COXPaHeHWSH KU3HHU Ha 3eMIe.

JRuznennsie cpexsl. B mpeznenax Gumocdepsl MOKHO BIxe-
TUTEL YeThIPE OCHOBHBIX CPe/El 00NTaHWA. 3TO BOLHAS Cpena, Ha-
3eMHO-BO3IYyIIHAsA CDefa, IoYBa U cpefia, 00pasyeMas CaMUMK
HHBBIMY OPTaHU3MAaMH.

Boda cimyXuUT cpefoil o0MTaHUSA AJA MHOTMX OPraHU3MOB
(puc. 66). M3 BOAEI ke OHU IOIy4YarOT BCe HEOOXOAMMBIE AJIA
HUZHH BelllecTBa: IHINY, BOAY, rassl. [loaToMy, Kax OBl HH ObI-
1Y Pa3HoOoOpasHEI BOAHEBIE OPTAHWU3MBI, BCE OHHU JIOJKHEI OBITH
IPUCTIOCOBIEHE] K ITIABHBIM 0COGEHHOCTSIM KUSHH B BOLHOM Cpe-
Je. OTH O0COOEHHOCTH OMPEAEISIOTCH (DHU3NUECKUMH U XUMIIe-
CKUMH CBOMCTBAMHE BOJBI.

B Tomme BogbI HOCTOSHHO MADUT MHOKECTBO MEIKHX PacTe-
HHU W KHUBOTHBIX, BEIYIINX JKA3HL BO B3BEIIEHHOM COCTOSHHUM.
CrocoGHOCTH K IHapeHuIo 00ecneunBaeTesa He TOJbBKO (hH3uIecKu-
MUY CBOMCTBAMU BOJKI, 00JIAATONIEeH BEITAIKHABAOMIE CHIION, HO
1 CIEeIHAaNbHBIMHA IPHUCOOCODJIEHUSIMHE CAMUX OPraHH3MOB, HA-
IpHMeD MHOTOYHCIEHHBIMHU BhIDOCTAME M IPUIATKAMHA, 3HATH-
TeJIbHO YBeITHIHUBAIOIIUMY TOBEPXHOCTE HX TeJa 1, CIeI0BATEIh-
=0, MOBRIMAKINYMHU TPeHNe 00 OKPYKAINTYI0 KUIKOCTh. [110T-
Z0CTH TeJa TaKHX KUBOTHEIX, KAaK MeIys3bl, OYeHb OJIHBKA K
TJI0THOCTH BOABL. ¥ AeP/RUBATHCA B TOJIIIE BOAEI IIOMOTAeT UM K
TOMY JKe XapaKTepHas (hopMa Tesa, HAIIOMHHAIOIAA IapPAIIIIoT.

¥ aKTUBHEIX IIOBIOB (P5I0, JeTbOUHOB, TIOJIEHEH U AD.) Be-
pereHooGpasHas dopMa Tena, a KOHEUYHOCTH B BUe JacT. VX me-
DEABUIKEHME B BOAHOM cpelle obiersaeTcsa, KpoMe TOro, Giaro-
1apA 0co60My CTPOEHHIO BHEIIHHWX IOKDPOBOB, BEINEIAIONIHX
CIeIUATBHY CMa3Ky — CJIH3b, CHHIKAIONTYIO TDEHHE 0 BOLY.

Boga obnaaer oueHs BEICOKOH TeIIIOEMKOCTRIO, T. €. CBOMCT-
30M HaKaIlIMBATh U YAEPKHBATH TeIi0. 110 5T0H IPHYUHEE B BO-
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Puc. 66. OburaTenu BOTHOI cpeasl

e He OBIBAET DE3KUX KOJeDaHUI TEMIIePATYPEL, KOTOPLIE YACTO
cnyuaioTes Ha cyme. OgyeHs riry0oKHe BOABI MOTYT OBITH OUEHB
XOJIOAHBIMU, ONHAKO O6rarogaps IOCTOAHCTBY TEeMIEPATYDHL ¥
JKMBOTHBIX CMOT DA3BUTHLCH DHJA OpUCIOCOOJIeHHI, obecmeun-
BalIIWX KASHE Ja’Ke B 3THX YCIOBHIX.

A UBOTHEIE MOTYT KUTH Ha OTPOMHBIX OKEaHCKUX IIy0nHaX.
Pacrerna ke BEDKUBAIOT TOJBKO B BEPXHEM CJIO€ BOIBI, KyIa
nomajaeT Jy49HcTad SHeprud, Heobxomumas s GhOTOCHHTE3a.
STOT CJI0M HABKIBAIOT omuieckoil 30H0il, Tak KaK MOBEePXHOCTH
BOJBI OTpaxxaeT OOIBIIVIO YACTE CBETA, AaXKe B HAWMOOJIee IPo3-
PauHBIX OKEaHCKHX BOZAX TONIIWHA (DOTHIECKON 30HEBI HE mpe-
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seimraerT 100 M. FHuBoTHEIE OOMBIIMX TIIVOUH OHTAIOTCH TU6O
’KUBBIMHU OPTaHH3MAaMHU, JHOO OCTAHKAMH JKHBOTHBIX W DaCTe-
HUH, IIOCTOSAHHO OIYCKAIIUMUCH BHA3 U3 BEPXHETO CIO0M.

ITono6ro HaseMHEBIM OpPTraHM3MaM BOAHEIE KUBOTHEIE H Pac-
TEHUA ABIIAT, uM Tpedyercs Kucaopon. KoamuecTBo pacTro-
DEeHHOTO B BOJe KHCJI0DOJa CHUYKAETCHA C YBEJIMUEHUEM TeMIIe-
paTypsl. IIpruem B MOPCKOif BOJe KHCIODPOZ PacTBOPAETCA XY-
e, ueM B mpecHO#. 1lo aToi MpHYHHE BOABI OTKPEITOTO MODS
TPOIIMYECKOro IosAca OeAHEI JKUBBIMHU opraEuaMaMu. M Haobo-
POT, DOJIAPHEIE BOAEI OOraTel MIAHKTOHOM — MEJIKUMHU PavyKa-
MU, KOTOPBIMH KOPMATCH PHIOBI B KPYIIHEIE KUTOOODa3HbIE.

OueHb Ba’KeH [ XKU3HH COJIEBOH cocTaB BOABI. OcobeHHOE
3HaYeHUe I OPraHu3MoB uMeloT HoHs! Ca’". MomtockaM 1 pa-
K000pasHBIM KaJIbIUi COBEPIIEHHO HEOOXOUM AJIS TOCTPOSHHUA
DAKOBUHEI MJIH NAaHOUDPA. KOBENEHTPAIHA cojiell B BOLEe MOMKET
CHJIBHO H3MeHAThCA. Boma cunraeTcs IpecHOH, ecianu B Hel Ha
JIUATP comepKuTesa meHee 0,5 r pacTBOpeHHBIX coJeit. Mopekas
BOJla OTJIMYIAETCSA HOCTOAHCTBOM COJEHOCTH H CONEPIKAT B CPeJi-
=2eM 35 1 coset B OMHOM JIATDe.

Hazemno-86030ywnas cpeda, 0OCBOEHHAS B XOJe JBOIIOMUN
I03Ke BOJHOMH, OoJsiee CI0’KHA ¥ PasHOOOPA3Ha, U ee HACEJSTIOT
0oJiee BLICOKOOPTaHM30BAHHBIE KHBLIE OPTAHUZMEL.

Hawbomee BaxHEEIM (GaKTODOM KUSHH 00UTAIOIIAX 3IECH OD-
TaHWUBMOB SABJIAIOTCA CBOMCTBA W COCTAB OKPYIKAMIIUX HUX BO3-
IYITHBIX Mace. III0THOCTE BO3AyxXa TOpasio HUKe IIJIOTHOCTH
30[bl, IOTOMY ¥ HA3€MHEIX OPraHHU3MOB CHJIBHO PA3BHTEI OIOD-
HbI€ TKAHN — BHYTPEHHHUN U HaPY’KHEIHN cKeseT. POPMEL ABH-
HEeHWs 04YeHb pasHooOpasHBI: Oeranuwe, HNpBITaHLe, IIOJI3aHHE,
moseT 1 Ap. Ilo BO3AYyXy HepefBUraOTCsa NTHOBI W HEeKOTODBIE
BUJBI HACeKOMBIX. [I0TOKHM BO3AYXa PA3HOCAT ceMeHa PACTeHHI,
CIIOPBI, MUKDOOPTaHN3MEL.

BosnymHLIe Macehl MOCTOSHHEO HAXOIATCA B NBMIKeHUH. TeM-
mepaTypa BO3JyXa MOKeT MeHSTHECA OYeHb OBICTPO M Ha 0OIb-
MHUX IPOCTPAHCTBAX, TOSTOMY JKHBYINHE HA CYIle OPTaHM3MbI
AMEIOT MHOTOYHCJIeHHBIE IPHCI0CO0IeH s, ITO3BOIAIOIINE BhI-
IePKHBaTL Pe3KHe IMepenansl TeMIepaTyphbl Win n3berats ux,
Haunbonee 3aMeuaTelbHEIM M3 HUX SBISETCA DA3BUTHE TEILIO-
XPOBHOCTH, BOSHUKIIIEE HMEHHO B Ha3€MHO-BO3IYIIHO’ cpeje.

BaxHoe 3HaueHMe AJIS KU3HW PACTEHUN U KWBOTHBIX HMe-
8T XMMUYeCKH# cocTas Bo3ayxa (79% asora, 21% =xwucmopoma
= 0,03% mmoxcupaa yriepona). luokcus yriepojga, HarpuMep,
ABJIAETCA BaKHEHIINM CHIPBEBBIM HCTOYHHUKOM a8 (DOTOCHH-
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Teza. Az0oT BO3IyxXa HeOOXOAHM s CMHTe3a OeIKOB W HyKIe-
HHOBBIX KHCJOT.

KonuuecTBO BOAAHBLIX IIAPOB B BO3AYXe (OTHOCHTEIBHAA
BJIA’KHOCTE) OIIpefiesiseT HHTEHCHBHOCTE IIPOIECCOB TPAHCIINPA-
WY Y PACTEHNI W MCIOapeHHs C KOKH HEKOTODPBIX HHUBOTHBIX,
OpraEu3MEl, JKABYII[HE B YCIOBUAX HU3KOH BIAXHOCTH, AMEIOT
MHOTOYHCJIEHHEIE IPHCI0CO0IeEnA, IPEf0TBPAIAI0IAe CHIIb-
HBIE [IOTEPW BOABI. TaK, HATPUMED, V MYCTHLIHHLIX pPACTEeHUN
MOITTHAS KOpHEBasA cCUcTeMa, ciocobHasa HacackIBaTh B pacTeHHEe
Bony ¢ OoapImmoi rayomERl. KakTyCchl 3aTaCa0T BOAY B TKAHAX U
APKOHOMHO €€ PACXOAYIOT. ¥ MHOTHX DACTEHWH 1A yMEHbIIeHUA
HCIIapeHHUA JIACTOBEIE IIACTHHKH IPEBPAIIEHBl B KOJIOUKH.
Muorue oycThIHHBIE )KHBOTHBIE B CAMBIHM KapKHWI epHoj BIa-
Ial0T B CIAYKY, KOTOPad MOKET IINThCH HECKOILKO MECAIIEB.

ITouga — 3TO BEPXHUI CIIOM CYIITH, TPe00pas30oBAHHON B PE3YJIhb-
TaTe *KHUSHENeATEeIbHOCTH KHBEIX CYIIECTB. JTO BasKHEIH 1 OUE€HD
CJIOJKHBIA KOMIOHEHT 0nochephl, TECHO CBA3AHHBINA ¢ IPYTHUMU ee
uacTaMU. JHH3HE ITOYBEI HeoOkrgaiHo Oorata. Hexoropeie opra-
HHU3MEI TIPOBOASAT B IIOYBE BCHO JKU3HB, NPYTHE — YACTh JKU3HU.

Mypageil-apeBoTo4eL Ynutka CnuaeHs

OeynapHoHoras J[peeecHbli HKyK-XPLLHUK [To4BEHHbIE
MHOTOHOXKA TapakaH

PaBHOHOM WA 3emnaHon Humda

paYok _ | Nox#ockopnvoH epeb umnkaasl
[MpoBOAO4YHMK Yoywanumn
(nu4mnHKa rpub,
Mo4yBeHHbIE XyKa-wenkyHa) yBuMBaLLMA
npocTenwme HoroxeocTka HemaToay

Pue. 67. ObuTaTe I IOUBE
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Mexay YacTHIAMK IIOYBBI MMEIOTCA MHOTOYHCIIEHHBIE TIOJIOCTH,
“0TOPEIE MOTYT OBITH 3aMOIHEHBI BOJOM WX BO3AyXoM. IlosToMy
T0YBY HACENIAIOT KaK BOJHEIE, TaK M BO3AYXOABITIAIIAE OPraHu3-
w51 (puc. 67). OrpoMEYIO PONb UIPAET 1I0YBA B JKU3HN DACTEHMIA.

YCIOBHSA KH3HHU B IIOYBE BO MHOTOM ONPEeNeIAI0TCH KIMMAa-
THYeCKUMH (haKTOpaMy, Ba)XKHEHIIWUM K3 KOTOPBLIX ABIAETCH
remmepatypa. OfHaKo mo Mepe IOTDPY’KeEHMA B IIOYBY Kojeba-
=HA TeMIEePaTypPEl CTAHOBATCA BCEe MeHee 3aMEeTHBIMHU: GBICTPO
2ATYXAI0T CYTOYHEIE, a II0 MepPe YREJINUCHN S TIIYOHHEL — Ce30H-
=ble U3MEeHEHHU TeMIIepaTyp.

Hasxie HA HeGOIBIION ITy0UHE B IOYBE NAPUT IIOJHAS TEMHO-
Ta. Kpome Toro, o Mepe mOrpy KeHus B IOUBY AZAeT COLepIKa-
=He KUCJ0PoJa 1 PACTET CONeprKaHme VINIeKHCI0ro ra3a. 110aTo-
Iy Ha 3BHAYUTENBHOU rIIydKnHe MOTYT 00UTATE JINIITEL aHA9POOHLIE
JAKTEpPUH, B TO BpeMs KaK B BEPXHHAX CJI0AX ITOYBEI TOMEMO GaK-
TepHIl B OOWJIHHU BCTPEYAIOTCH TPHOBI, HPOCTeHIIme, KPYTrible
<2DBU, WIEHHCTOHOTHE U [aske OTHOCHTEIHHO KPYIIHEIE 3KIBOT-
=5le, NIPOKJIAABIBAOIINE XOAbl ¥ CTPOAIINE yOerxkua, HaupH-
Mep KPOTEHL, 3eMIeDOHKH, CJIenbINIHA.

Tena mHozux 0p2aGHU3MOE CITYKAT KUSHEHHOH Cpemoil s
IDYTHUX OPraHU3MOB, JTO OTHOCUTCS He TOJBKO K Iapa3uTH3MY,
Z0 ¥ K HEKOTOPBEIM ADPYTHM (hopMaM B3aWMOOTHOINEHWH MEXIY
JDraHEM3MaMu, 0 4eM Oojee moAPOOHO OyZeT CKasaHO B CleLYIO-
TuX pasfenax ydeOHHKA. OUeBHIHO, YTO YCIOBUA KHU3HU BHY-
TDH APYTOTO OPraHM3Ma XapaKTEePH3VITCHA OOIBIIAM IIOCTO-
ZTHCTBOM II0 CPaBHEHHIO C YCJIOBHAME BHEIDHEH cpenanl. IlosTo-
My OPTaHHU3MEBI, Haxonsmue cebe MecTo B Tejie PACTeHUI HJIH
FHHBOTHBIX, 94CTO IIOJHOCTEI0 YTPAYWBAOT OPLaHBI I CHCTEMBI,
=200X0AMMEIe CBODOAHOMKUBYIMM BHIaM; V HHX HE DASBHTHI
JpraHbl YYBCTB HJIM OpraHbl [BHKEHHSA, B3aMEH KOTOPBIX
SO3HMKAIOT NPHCIOCO0JeHMss (YacTO BeChMa W3OMIPEHHEIE)
2714 YOePHaHHuA B TeJle X03AWHA ¥ 3((deKTHBHOIO Da3MHOMKEeHI A,

Buocgepa. Bodnaa cpeda. Hazemno-6030ywnas cpeda.
ITouea. Opzanusmsl kax cpeda obumanus.

1." HazoBuTe OCHOBHBIE OCOOEHHOCTH JKM3HH OpId-
HH3MOB B BOJHOH Cpelle, B Ha3eMHO-BO3AYITHOH
cpene, B IO4Be.

2. Kakue IPHCIOCOOIEHAA BEIPaGOTAIHCE ¥ Opra-
HU3MOB K 00HTaHWIO B BOZHOH cpefe?
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3. Kax oprasuamel u3deramT OTPUIATEIEHOTO BIK-
SHAS HASKHX TeMmueparyp?

4. B yeM cOCTOAT OCHOBHEIE OCODEHHOCTH OPTaHU3-
MOB, HCIOJb3YIOIIHX Tejla APDYTHX OPraHH3MOB
Kak cpeny oburanusa?

6.2. Cpenmoobpasyromnias
IesaTeIbHOCTh OPTaH3MOB

1. Moryr 11 OPraHH3MBI BIHATHh Ha OKPY:KAIIIYI0
uX cpemy?

2. KakoBsl hOpPMEI 3TOT0 BIAMAHHAT

3. Kakue cpelsl BO3HHKJIH B Pe3yJbTATe NeATeNb-
HOCTH OPraHEu3MoOB?

JHBEIe OPraHU3MEI HE TOIBKO HCIBITEIBAIOT BIUAHUS CO CTO-
POHEI OKPYIKaloleil HX cpefbl, HO H CAMHU AKTHBHO BIUAIOT HA
cpeny CBOEro oduTanmsi. B pe3yibTaTe JKUSHEAEATEIBHOCTH (Du-
BMUYECKHE I XHMHYECKHE CBOUCTBA CpPelsl (radoBEIl COCTAB BO3-
AyXa ¥ BOJBI, CTPDYKTyDa X CBOMCTBA TMOYBEI ¥ AayKe KIMMAT
MECTHOCTH) MOTYT 3aMeTHO MEHATEC.

Hawubomee mpocTsiM ci0co00M BIUSHUA KASHU HA CPENY SB-
JIdgeTcd MeXaHWYecKoe BoameiicTeue. CTpOA HODBI, IPOKIAIEI-
Bas XOIBI, JKMBOTHBIE CHJIFHO H3MEHAIOT CBOCTBA rpyHTa. 1log-
Ba UBMeHAETCA W IOJ HAeiCTBUEM KODPHEH BEICIIUX PACTEeHUWI:
OHA YKDPEHJIAEeTCA, CTAHOBACH MEHEE NOLBEDIKEHHON paspylue-
HUIO TOTOKAMH BOAEI HJIA BETDOM.

JKuBymire B TOAMIE BOAEI MEJIKHE PauKH, JIJHUNHKHA HACEKO-
MBIX, MOJITIOCKH, MHOTHE BHIEI PEI0O HMEIOT CBOe00pAa3HEINH THI
OHTaHKA, KOTOPEIH HasklBaeTcs uavmpayueil. Ilponyckas ge-
pes cebst BOMY, 9TH ;KUBOTHLIE HEMIPEPHIBHO OTIIEIKHABAIOT U3 HEe
OHIIeBEIe YACTHIIEI, COLEPIKAlInecsa B TBEPALIX B3BeCAX. OTY Oe-
ATETBLHOCTh MOYKHO CDaBHUTH C Pad0TOI TUTAaHTCKOTO (QWUIBTDA,
BEIYIIEro NOCTOAHHYIO0 OYHUCTKY IPAPOTHEIX BO.

MexaHEmYecKOe BO3JEHCTBHE, OZHAKO, ropasmo ciabee IIo
CPaBHEHUIO ¢ BO3AEHCTBUEM ODPraHU3MOB HA (DU3UKO-XHMHUUE-
CKHe cBoMcTBa cpeasl. Hanbonbasa polb 34echk IPUHATICHKNAT
8€JIeHBEIM DPacTeHHAM, (QOPMHEDYIOIIHM XHMHYECKHA COCTaB aT-
Moc(hepsl. @POTOCUHTE3 — IJIABHBIH MEXaHU3M IIOCTABKH KIC-
Jopozxa B armocdepy, TeM caMiIM OH obeclmeumnBaeT KH3HE OT-
POMHOMY KOJIHYECTBY OPTAaHM3MOB, BKIOYAS U YEJIOBEKA.
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TTornmomas n wenapsis BOAY, PACTEHHS OKA3LIBAIOT BIMAHUE
=3 BOJHBIN PEXKUM UX MecToobuTarnii. Hajlmune pacTUTeILHOC-
TH CIOCOOCTBYET IOCTOSHHOMY YBJIAKHEHWIO BO3AyXa. PacTh-
TeIbHBIY IOKPOB CMATYAET CYTOYHEIE KOJIe0aHUA TeMIepaTyPhl
* IOBEPXHOCTH 3eMJIH (IOJ IIOJIOTOM Jieca WJIH TPABEL), a TaKIKe
=one0aHUA BIAKHOCTH U MOPBIBEI BeTPa, OKA3LIBAeT BO3IeiCT-
SHe Ha CTPYKTYPY W XHMHAYEeCKHI COCTAR MOYB. Bee aTo cozmaer
JTIpeleIeHHbI, KOMMOPTHEIA MHUKDOKJIUMAT, OKAas3bIBAIOIIUH
S1arOTBOPHOE BO3/elicTBHEe Ha 0OMTAIOMINE 30eCh OPraHM3MbI.

Bo mHOroM Gsarozapsa JeATeNbHOCTH XUBBIX CYIECTB KOHT-
DoaupyeTrcsa o0pazoBaHHEe TaKWX ra3oB, KaK a30T, OKCHJ yIJe-
Do1a, aMMuaK. JLHuBoe BeIIeCTBO U3MEHSEeT U (QU3NUYeCKHe CBOM-
“TBA CPeJEl, ee TepMUYeCKHe, aJIEKTPHUYECKHEe U MeXaHuyecKue
“aDaKTEePUCTUKH.

OpraEM3MBI CIIOCOOHEI IEPEMEIATh OTPOMHEIE MACCHI DPaa-
“HYHEIX BemecTB. 1lo 3akoHam GHU3UKH HeXHUBOE BEIecTBO IIe-
DeMelnaeTcsa Ha 3eMie TOJLKO CBEPXY BHU3. JTO OIpelelseTcs
-0 3eMHOTO NpHTAKeHuA. CBepXy BHU3 IBHIKYTCA pPEKH,
“eHUKW, JABUHBI, OCHITH. JKUBBIE OPraEWSMEI MOTYT OCY-
TIeCTBJISATE O0paTHEIE IepeMelleHusa — CHU3Y BBepx. Ctam mop-
"EMX PBI0 MUTDHDYIOT Ha HEDPECT BBeDPX [0 PeKaM, IepeMernas
“DOTHUB TedeHHS OOJBIINE KOMUYECTRBA KUBOT0 OPTaHHYECKOT0
zemecTBa. IITWITeI, DHTAIIDHECS MODPCKHMH »HBOTHBIMH,
=MecTe C BKCKPeMeHTaMH BO3BPAIAIOT HA CYIIY Te XUMHUeCKHe
=1eMEeHTHI, KOTOPhIe PEKM BEIHOCAT C CYITW B Mope. PacTeEus
TOIHUMAIT CHH3y BBEPDX M3 IOYBEHHOTO PacTBODAa B KOPHH,
-Te0JIX U IUCThSA OTPOMHBIE MacChl BOIBI U PAaCTBOPEHHEIE B Hell
=emecTsa.

JHuBble OpPraEM3MEBI OKa3BEIBAIOTCH, TAKAM 00pPa3oM, Baix-
=eHINTUM 3BEHOM B IJIO0ATHHOM IIepeHOce XHUMHUECKHX JJIe-
“eHTOB — IIOCTOAHHO IPOHCXOAANIeM B 6rocihepe Kpyrosopore
Z2IIeCTB.

OpranusMbl OKA3BIBAIOT pellalinee BJIHSHHAE HA COCTAB
= IJIOJOpoAre mouB. Brarogaps ux AeATeIbHOCTH, B YACTHOCTH
= pe3yabTaTe IepepabOTKH OPraHW3MaMH MEDPTBBIX KODHEN,
"IaBHIWX JHCTHEB, HWHLEIX OMEDPTBEBIIWX TKAaHEH, B MOYBe 00-
Dasyercd ZyMyc — Jerkoe IMOPHCTOe BeMEeCcTBO Oyporo Ui Ko-
DHMYHEBOTO IBeTa, COoJep:Kaliee OCHOBHEBIE 3JI€MEHTHI THTAHNSA
cacTeHuit. B o6pasoBaHWH TrymMyca yuacTByeT MHOMKECTBO KH-
=5IX OPraHM3MOB: 0aKTepuwii, TpUOOB, MPOCTEHWITINX, KJemelt,
“HOTOHOMEK, HOKIEBBIX UePEEH, HACEKOMLIX U WX JUYUHOK,
C“aYKOB, MOJITIOCKOB, KPOTOB ¥ Ap. B mpoiiecce :KHA3HENEATEb-
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HOCTH OHM NpPeofpasyioT B I'YMYC JXHMBOTHBIE U DACTHUTEJLHEIE
OCTATKY, IEPEMETNWBAIOT €70, COSANHAR JACTUIEL TYMYyCa ¢ MK~
HEpPaIbHBIMHU YaCTUIIAMHU, (DOPMHDPYS TeM CaMbIM ITOYBEHHYIO

CTPYKTYPY.

Mexanuueckoe go3deiicmeue.
Dusuko-xumuieckoe éoideiicmeue.
ITepemewenue eewecmea. I'ymyc. Purvmpayus.

1. B uem nposABISeTCH BO3LEHCTBHE JKHBLEIX 0pra-
HH3MOB Ha cpeny obutanus?

2. Kakme BHAEI BO3AEHCTBHSA JKUBLIX OPraHU3MOB
Ha CPey BaM M3BECTHEI?

3. KakoBa poib DaCTEHHWI B JKM3HHW HAIeHd IIaHe-
THI?

6.3. KpyrosopoT BeIecTs
B Omocdepe

1. Karkne BemecTBa OpPraHH3MBI HCIOJb3YIOT
B IpoIecce KH3HEeAeATeIbHOCTH?

2. Ilouemy HCIOJB30BAaHHE PAa3JIHYHBIX BeleCTB
PacTeHHSAMH ¥ RHBOTHEIMH HE BeJeT K HCTOINIe-
HHI0 HX 3amacos?

ITupKyIAMsS XUMAYECKHX 3JeMeHTOB (BemecTB) B Onocde-
pe Ha3BIBaeTCH Ouozeoxumudeckumu yuxaamu. JXuBEe opra-
HH3MEI HTPAIOT B 9THX IIPOIlECCaX PEHIA0INy0 POJIb.

HeoOxomuMele OIS XKH3HH BJIEMEHTHI YCJIOBHO HA3LIBAIOT
6uozeHHbiMU (IAIONIUME JKHU3HE) 2JIEMEHTAMHK, HUJIW IIUTATENb-
HBIMU BelllecTBAMH. Pa3IMdaloT JBe IpyNNEl IHTATEIbHBIX Be-
IIECTB.

K maxpompodusim gewsecmeam OTHOCATCS 3JIeMEeHTHI, KOTO-
DhI€ COCTARJIAIT XUMHUIECKYI0O OCHOBY TKaHeH XUBBEIX OPTaHU3-
MOB. JTO YIJIEDPOJ, BOAODOM, KUCJIOPOX, a30T, Gochop, KalInH,
KaJIbIIMii, Margui, cepa.

Muxpompog@Hsle 8eujecmed BKIN0UYAOT B ce0d 31eMEHTEI
W WX COeNIWHEHHA, TaKKe HeoOXOAWMbie AJId CYIIeCTBOBAHUS
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‘#HBBIX CHCTEM, HO B HCKIIUUTEIbLHO MAalbIX KOJUYECTBAX.
Taxue BeIecTBa 9aCTO HA3BIBAIOT MUKPOILEMEHMAMU. DTO xKe-
7230, MapraHen, Meib, IUHEK, 00D, HATPHII, MOJUO/IEH, XJIOp, Ba-
=aJui ¥ KobanpT. HeaocTaToK MHKDPOSJIEMEHTOB MOAKET 0Ka3bI-
3aTh CHJIbHOE BIUsiHWE Ha JKUBBIe OPraHU3MEI (B YaCTHOCTH,
JrPpaHMYMBATE POCT DacTeHMIi), TaK Ke KaK U HeXBATKAa OMOreH-
=hIX BIIEMEHTORB.

Muprynanusa OHOTEHHBIX 3JIEMEHTOB 00LIYHO COIIPOBOKIALT-
°Z UX XMMWYECKUMH IpeBpalleBEHaMHu. HUTpaTHEIA a30T, Ha-
IpHUMeD, MOXXeT IPeBpamiaTbCca B OeJIKOBEIN, 3aTeM IePeX0fUTh
S MOYeBHHY, IPeBpPaliaThCAd B AMMUAK U BHOBE CHHTE3UPOBATE-
°Z B HHUTPATHYIO (OpPMYy MO BINSHHAEM MHUKPOOPTAHU3MOB.
3 6HOXMMWYECKOM IIWKJE a30Ta AeMCTBYIOT pPasIMYHBIE MeXa-
=¥3MBl, KaK OHMOIOruuYecKue, Tak H xumMmueckme. Cxema mup-
=VIALNWKA a30Ta B buocdepe npeicTaBieHa Ha pucyHKe 68.

Monsuu

AzoT (N:)

Okcuapl azoTa
B atMochepe

B atMocdhepe

PactutensHsie
Benkn

, l:;iéx;rapnm

AmmMonuit (NH;)
W MOHBI aMMOHMS
(NH,)

B MO4BE U BOAE

Hutpaths
(NO;) n (NO,)
B NO4YBE W BOOE

[ecTpykTOps!  pmmese

Puc. 68. BHOreoxmMHYecKHH OUKJI a30Ta
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B orimume oT sHepruu OHOTeHHEBIE 3JIEMEHTEHI Oiarozaps
YYACTHIO B KPYIOBOPOTE MOTYT HCIIOJI30BATHECA HEOTHOKDPATHO.
3amacel GHOTeHHEIX 2JIEMEHTOB HEIMOCTOSHHBI: HEKOTOpPad HUX
YacTh CBA3aHA W BXOIHUT B COCTAB KHUBOI 0MOMACCEI, UTO CHIKA-
eT KOJMUecTBO, OCTalolleecsa B cpele sKocucTeMbl. U ecau OBI
pacTeHUs W APYTHWe OPTaHW3MEI B KOHETHOM CUeTe He pasjara-
JIWCh, 3allac THTATeILHEIX BEI[eCTB Heuepaicd OBl 1 :KH3HL Ha
Semie npekpartniaacsk. OTcoma MOMKHO CIenIaTh BEIBOJ, 9TO aK-
THUBHOCTH IeTepPOTPOMHEIX OPraHWSMOB, B IIEDBYIO 0Uepelb pe-
IYIEHTOB, — DpeInammiui (arTop NOAIepPRaHHSA KPyrosBopoTa
OHMOTeHHEBIX 3JIEMEHTOB B COXPAaHEeHHUS KH3HHA.

Paccvmorpum 6moreoXmMHUECKUN OUKJI yraepoxa. Ecrect-
BEHHBEIM HCTOYHHKOM YIJIepPOa, HUCIOJB3yeMOI'0 PACTeHUAMHA
IJIA CHHTe3a OPraHWYEeCKOTO BEIeCcTBA, CIYIKUT YrIeKHCIOoTa,
BXOIAINAA B COCTAB aTMOC(EDRI MJIH HAXOAAINIAACH B DACTBOPEH-
HOM cocToAHUH B Bome. OcHOBHEIE 3BeEBA KPYI'OBODOTA YIIEDO-
Ia TOKAa3aHbl Ha pucyHKe 69.

B mpomecce dhoTocuHTE3a YIVIEKKHCIOTA IPEBPAIIaeTCa B OD-
raHMYecKOe BellleCTBO, CAylKallee mUmiei KUBOTHRIM. [Ibixa-
HuEe, OpoKeHNe W CrOpaHHe TOILIMBA BO3BPAIIAIOT YIJIEKHUCIOTY
B aTMocdepy.

Bamacsl yraepoga B armochepe onernBaoTcesa B 700 mapxg T,
a B ruapochepe — B 50 000 mapx T. CorsmacHO pacueTaM, 3a ol
B pesyJbTaTe (POTOCHHTE3a IPDUPOCT PACTUTEILHON MAacchl Ha CY-
e u B BoJe paBeH coorBercTBerHHO 50 1 180 Mapna T.

OnEEM u3 HanboJiee MPOCTHIX IIUKJIOB ABJIAETCA ITUKJI (doc-
dopa (pue. 70). OczorHEIe 3anack! docdopa comepxaT pasand-
Hble TOPHBIE IMOPOALI, KOTOPEIE IIOCTEIIEHHO (B DE3yJILTATE Da3-
PVIIIeHUA U 9PO3HH) OTHAIOT CBOH (ochaThl HazeMHBIM 3K0OCHC-
remam. Docharsl TOTPeOIAI0T PACTEHNSA W HCIOJIBE3YVIOT UX AIS
CHHTEe3a OPraHUuYEeCKUX BemecTB. 1Ipy pa3IorKeHUH TPYIIOB M H-
BOTHBIX MUKpoopranuamMamu docdaTsl BO3BPaIIalOTCA B HOUBY
¥ 3aTeM CHOBa HCIOAB3VIOTCH pacTeHHAMH. lloMuUMO 3TOro
yacTh (hocdhaToB BEIHOCHTCS BOLOTOKAMHU B Mope. 9T0 obecmeun-
Baer paspuTue MUTONIAHKTOHA U BCeX MHUIIEBRIX IeNeH C ydac-
treMm (hochopa. Hacts hochopa, cogepxamascad B MOPCKOIL BO-
e, MOKeT BHOBb BEPDHYThCA Ha CYIIY B BHUJE I'VAHO — 3KCKpe-
MEHTOB MOPCKHMX ITHH. Tam, rme OoHu 00pasyiT O0JbIIHE
KOJIOHWH, I'yaHo J00BIBAIOT KAK OYeHE IeHHoe yaoOpeHue.

HexoTopsie OpraEua3Mbl MOTYT UTDATh UCKINYNTEIBHO BaX-
HYI0O poJbs B Kpyrosopore docdopa. Monmrocky, HaIpUMep.
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| Yrnexucneiid ras &
B aTMOCQepe A
(COy)
Ocanku
paspylwamoT
rOpHbLIE NOPOAk
A PacTeHus v X1BOTHbIE
§ N BBIAENAIOT YINEeKuc-
S e NN S Nkl ras B Npouecce
Moy cxuraknm & 13 AbIXaHUs
MCKOMNaemoro . - ey .
TOMAvBa U Necos

EbIOENIeTCH - : ]
\TNEKWUCNBIA ras T o e
Pactenusa
nornowanT
VYINEKUCNbLIA ra3
| B npouecce
| . doTocuHTE3a

] / [eicTeyioulMe BYNKaHsI
PacTBOpeHHbIi . W 1 rnyBoKoBOAHbIE
yrnepong BbiHO- N BYNKaHbl ABNSKTCA
CWUTCH B OKeaH : MCTOYHUKAMM

_ Yrnekuenoro rasa

Mopckwre opraHnamsl
MOrNoLWAnT Yriepos,
YMMPaT U Onyc-
Kai0TCH Ha OHO

L Ny
PasnoxeHne XKMBOTHLIX
{ U pacTeHnit NpUsoauT
Kk o6pazoBaHuio
WCKOMaeMoro Tonnvea

OcapoyHbie kapboHaT-
HbIE NOpoAdk! Nepeme-
Mopckve opraHuamsl | WaKTCs B rnyGuHy

" 06pasyT kapboHaTHbie === 3EMHON KOPbI
0CafioyHbLIe Nopoas! :

“uc. 69, Buoreoxmvmueckuil MUKJ YIIepoaa
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Puc. 70. BuoreoxmmudecKkri nuKI dochopa

GUILTPYSA BOAY W W3BJEKAad OTTYAa MeJIKUe OPraHM3MBI, HX
OCTATKH, 3aXBaThIBAIOT U YAEDXHBAIOT O0JIBII0E KOJHIECTBO
dochopa. Hecmorpsa Ea TO UTO POJIb MOJLIIOCKOB B MUATIEBHIX MIe-
naxX TpUBPEKHBIX MOPCKUX COODINECTB HeBesnKa (0HM He obpa-
3YIOT MJIOTHBIX CKOIJIEHUH C BEICOKOH 0MOMAacCOM, NX NUIEeBas
IIeHHOCTHL HEBBICOKA), STH OPTraHU3MEl MMEIOT IIePBOCTEIIEHHOE
3HAUYeHWe Kak (PaKkTop, IO3BOJSIONINN COXPAHUTE IJIOLODOAHE
TOH 30HBI MOPSH, T/ie 0HH 00mTarT. Ilonyaanuy MOJLIIOCKOB I10-
n00HBI IPUPOAHBEIM aKKYMYJISTOPaM, TOJBKO BMECTO 3JIE€KTPO-
SHepIr'UY OHYW HaKaILIMBAIOT U YAEDPKHABAIOT hochop, HeodbxonH-
MBI [JIA TOAJeD:KAHUS KHU3HW B IPUOPEIKHBIX B0HAX MOPEH.
Wradge roBops, NONYJIANNS 3THX OPraHU3MOB 0oJiee BajsKHA JJIS
SKOCHCTEMEL KAK «IIOCDEAHUK» B 0OMEHE BeII[eCTBOM MEKIY AKH-
BOH W HeXXHBOM IIpHUPOHOi (coobimiecTBOM U 6MOTOIIOM).

9TOT IpUMep — XOPOIas WITCTPANXAL TOT0, UYTO IIeHHOCTE
BUa B IPHPOJie HE BCET/la 3aBHCHT OT TAKUX IHOKasaTeseil, KaK
ero oOHIHe WIIH ChIPDLEBEIE KAaYecTBa. JTa IeHHOCTh MOXKeT Opo-
ABJIATHCHA JIHUIIL KOCBEHHO W He BCeraa 00Hapy KHRaeT A OIPH II0-
BEPXHOCTHOM HCCJIEJOBAHUH.
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Buozeoxumuueckuii yuwn.
Buozennwvie (numamensuuwie) éeulecmadq.
Muxpompogrsie u maxpompodnuie éeuecmea.
Muxpoanemernmut.

1. Kaxue TUITEI OpranuamMos HIPaiT OCHOBHYIO POJIL
B IOAJEPKAHWH KDPYTrOBOPOTa OMOTEHHEIX 3Je-
MEHTOR?

2. CymecTsyer 1 cTporas cBA3LH Mex oy Omomac-
COH, WM NPOLYKTHBHOCTHIO, BUAA ¥ €T0 3HAYE-
HHEM B IIO/IePKAHNA QYEKOIHOHEUPOBAHESA C0006-
mecTea?

Epamwoe codeprucanue znaew.

Obosouky 3eMiu — ee Cymry, BOAEI u OKDYVKalollee BO3AYIIHOE
~POCTDAHCTBO, HaCEIeHHbIe XKUBBIMU CYIIeCTBAMUY, Ha3LIBAIOT GHoche-
~0i. Bece KOMIOHEHTH! 6HOChEpE! TecHO B3aUMO/IEHCTBYIOT MEHKIY CO-
“0H, COCTABIAS HEJOCTHYIO, CA0MHO OPraHEH30BAHHYIO CHCTEMY.

YdeHbIe CUHTAIOT, UTO B drochepe 0x0I0 2 MITH (BO3MOIKHO, 10 5 MJTH)
=#70B OPraHM3MOB, KaXAbli 3 KOTODBIX IPeICTARICH MUIIIMOHAME
< MHJLIMapAaMH ocofei, ompeNeleEHBIM 06pa3oM PacupeneleHHBIX
= IPOCTPAHCTEE.

B npenenax Guocdepsr MOKHO BEIZe UTS HeTEIDE OCHOBHEIE CDEJbI
“OHTaHUsA: BOAHAA, HA3€MHO-BOBAYIIHAS, TOIBA 1 cpena, obpasyemas
“AMUMY MKHUBLIMHA OPraHH3MAaMH.

JKHBBIe OPraHU3MEl He TOABKO HCIBITEIBAIOT BIHSHIS CO CTOPOHEI
CHDYHKAIIIeH WX cpensl, HO CAaMM AKTHBHO BIHSIOT HA cpeny CBOEro
“OHTaHUA, U3MEHAA ee (PU3UTECKHe U XUMAIECKHE CBOHCTRA.,

Heobxonumele i XA3HA 3IeMeHTEI VCIIOBHO HA3EIBAKT OHOTreH-
SRIMH (FAIOIIMMY YKU3HE) 3JeMEeHTaMY KN THTATeILHBIMI BelecT-
=amu. ITHDKyIANNSA GHOTEHEHEIX 3eMeETOR COIIPOBOXOaeTcA 00BITHO
“X XHMHYeCKHMH NpeBpalleHusiMu. B oramuume ot smepruun Guoresn-
=5I€ JJIEMEHTBI MOI'YT MCIOJb30BATHCA HEOZHOKDATHO, YYACTBYA B
=DYTOBOpOTaX BemlecTB. Pasnaradce, pacTerus u apyrue OpPTaHHU3MEI
=03BpamaioT B Gmocepy IHTaTeNbHBIe BEIIeCTBA, MOMOMHAS HX 3a-
TAC, TIOBTOMY JKH3HBL Ha SeMJle He MpPeKPAmaeTCH. Pemaromuii pax-
70D COXPaHEeHUH KPYTroBOPOTa OHOTEHHEIX JIEMEHTOB U MOAeD/KAH
FH3HH — aKTHBHOCTE FeTePOTPO(MHBIX ODPraHH3MOB, B IIEPBYIO OUe-
C2lb PEOVIIEHTOB.



JBOJTIOLINA
OpraHN4eCcKoro

MUpa

Ha 3emie CyIIecTBYET OTPOMHOE MHOMKECT-
BO BHUJIOB XHBOTHEIX 1 pacTeHuit. Kax BOZHHK-
JI0 3TO pasHooOpasue KuseEu? HeuaMeHHBI JIE
OMOJIOTHYECKHEe BHUAEI WJIH OHW IIPOAOJIKAIOT
MeHATECA? HaKOBBI MEeXaHH3MEI 3THX H3Me-
Hennii? OTBeTHI HA 3THU BOIPOCH! JaeT HAYIHAS
TEODPUS 3BOJIOIWH, OCHOBBI KOTODOH 3aJIOMKI
Y. Hapsun B XIX B. DBOIIOIHUOHHASA TEOPUS
omMpaeTcsa Ha caMble DasHBIE Pasfeabl 0MOJo-
THHA: 300J0TH0, 00TaHUKY, (pusuomoruio, 6mo-
XWMHAIO, 9K0JOTHIO, TeHETHKY, HaJIE0HTOJOTHE
u mEOrme apyrue. OHa IpHU3BaHA OTBETUTH Ha
IeHTPANLHELIA BOIPOC DUOJIOTHA: KAKHM 3aK0-
HOMEDHOCTAM IIONIMHAETCS DASBUTHE KUIHHR
Ha 3emMJie, KAKOBEI INIaBHBIE HATTPABICHHA 9B0-
JIIOIHOHHOTO Ipoiiecca?




['71aBa

OCHOBbBI y4eHHA
00 3BOJTIOLIUI

W3 97011 I71aBBI BBl y3HAETe:

KAK06bl 2146Hble 0BUXYUHE CULbL
960.110UUU,

Kaxue Ccyjecmeyom @opmsl UIMEHUUEOCTIU
0p2anu3mos,

KAK N0Je3HbIe USMEHEHUA 3aKDPenasiomcA
6 NONYAAYUU noo Oeticmeuem
ecmecmeernHozo omoopa;

KAx pabomarom mexanu3mol

610000 pa306anu.a;

YUMo Maxoe MAaKpo- u Muxp0eo oy,
KAK0BbL OCHOBHBIC 3AKOHOMEDHOCINU SMUX
npoyeccos.




7. ]. . Pa3BuTiie 3BOJIIOIIMOHHOTO
yuenus. 4. [lapBur

1. Yro BaM H3BECTHO O MPOMCXOKICHHN PACTeHUH
U KHBOTHBIX?

2. Kakue aKTOpPHI MOBIHAIH Ha Pa3BUTHE PACTH-
TeIsHOTO Mupa?

K mBEIe cyIIecTBa IOCTEIIEHHO H3MEHAIOTCHA. B 3TOM yTBEDHX-
JIeHAN — CYTh 9BOJIOIMHOHHONA HAEHU.

Eme ¢urocodsl ADEBHOCTH OTMEYAIH, YTO CPeAH MKUBEIX CY-
IIIeCTB MOXXHO OTHICKATH MPeJICTABUTENEH KaK O9eHE IPOCTBIX,
IPUMHTHBHEBIX, TAK W 0Y€Hb CIOXKHBIX (DOPM.

TpaZUIIHOEHEO 3TO O0BACHANHA AeATeIbHOCTHIO TBOpHa, co-
3MIABIIEr0 «Ilellb OBITHS», T. €. BCE BO3MOXKHOE Da3HooOpasHe
EBOro. [Ipr 5TOM H3yUeHHEe OPraHu3MOB, UX CBOMCTB, B3aMO-
OTHOIIIEHHH Me:Jy HEMH MHOTHE YUeHbIe DACCMATDHUBANII Kax
crmoco6 imyumero moHmMaHuma bBora. [axe HRapa Jluwnnen
(1708 —1778) — 1IBeICKUHA HATYPATHUCT, OCHOBOIOJIOXHUK CHC-
TeMaTHKW, TBEPA0 BEPHUJI, UTO BCEe CBOMCTEA KHUBOI0 — DE3Yib-
TaT BoKeCTBEHHOT0 3aMEBICTIA.

B nepsoii momosuae X VIII B. OBIIN OTKDEITEI MHOTHE HOBBIE
BUILI JKMBOTHBLIX M pacTeHuii. K 3TOMy ke BpeMeHH ObLIE
MOJy4YeHbl IIepBble MAJEOHTOJIOTHUECKHE NAaHHBIE II0 BBIMED-
MAM BHAaM. MaydeHHe HNCKOIAEeMEIX OCTATKOB DACTEHHER
U XHUBOTHBIX 00HADYIKHJIO KakK OBl IIOCTYIATeJIbHOE [IBHKE-
HHe OT IIPOCTOTO K CJI0KHOMY, OT IPHUMHUTHBHEIX KO Bce Dojee
OPraHU30BAHHBIM ()OpMaM KHU3HH. JTO ABJIEHHE TpPeOoBaIs
00 bACHEHUS.

OfHEUM U3 IIePBEIX, KTO MOMBITANICH Pa3padoTaTs TeOPHUI0 9BO-
monun, 6611 AKanw Bamuem Jamapr (1744—1829). Cornacee
ero Hiee, BCe ODMOJIOTHYECKHE BHIEI, BKJIKOUYAA YesJ0BeKa, IIpPo-
U30IILIN OT APYTUX BUA0B. TakuM 00pasoM, JlamapK BeIIBUHYZ
HIe10 SBOIIOIHH XHUBOH npupoasl. OH TOHUMAJ 9BOJIOIHIO Kas
IIPOIlecC MPOTPECCUBHBIX M3MEHEHUH OT OJHOH (hOpMBI K AD¥-
T'oil, OT IPOCTOro K ciokHEOMY. Teopusa Jlamapka oCHOBBIBAJIAC
Ha HacJeNOBaHWH NPHOOpeTeHHBIX cBoiicTB. OH omubouHO Hmo-
JIaraf, 4TO OIPEeIe/IeHHbBIE OPTaHbl UM CHCTEMEL OPTaHOB Y MKE-
BOTHBIX M PACTEHUH II0 Mepe VIPAaKHEeHNdA [0JIXKHEI COBepIIeE-
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“TBOBaTHECA. U 9TH yCOBEPIIEHCTROBAHNSA 3aKPEILIAIOTCH B ClIe-
IVIOIMKUX NOKOJeHuAX. JlaMapk OmUO0YHO BEIBOIMII (GaKTOpEI
*BOTIONHUY U3 6Y/ATO GBI IPHCYIETO BCEMY SKHBOMY CTPEMIIEHHU
= COBEPIIIEHCTBOBAHUIO.

B mavane XIX B. IPOMCXOAMII WHTEHCHBHELH POCT IPOMBIIII-
“eHHOCTH cTpaH 3anansoit ERponkl, KOTODEIH qat MOITHBIA HM-
TVIBC Ass OYPHOTO DAa3BUTHS HAYKH W TeXHUKH. Obmupsuse
“aTePHAJBl 3aMODCKHX SKCHeAWOUI 0oboramanu IpeicTaBe-
=¥ 0 Pa3HO0OPa3HH KUBEIX CYIIECTE, a ONUCAHKS CHCTEeMATH-
=ECKHX I'PYNI OPraHu3MOB IPABOIUIN K MEICTH O BO3MOMKHOC-
~# uX pogcTBa. 06 3TOM e CBHETETLCTEOBAIO IIOPA3UTEILHOE
“XOZCTBO 3aPOJBIIIEH XOPAOBEIX, OGHADYKEeHHOE IIpH U3YUYEeHUH
“DOIECCOB HHAWBWAYANBLHOIO DA3BHTHH KHUBOTHBIX. HOBEIE
~2HHBIE OIIPOBEPTai TOCIOACTBYIONIUE IPEACTABICHUA O (DAK-
TOpax SBONIOIUU KUBOU NPHUPONEL I HX HAYYHOTO 06BACHE-
=Hs HYKeH ObLI reHUaNsHBIR yM, CIOCOGHBIH o6o0muTE or-
DOMHBIY MaTepUal, CBA3AThH Pa3PO3HEHHBIE (haxTEl cTpOHHOH
“HECTEMOH paccysxaeruit. TAKHM YI€HEIM 0Ka3aIcsa Yapasz Hap-
SUH,

Yapas JlapBuH ¥ OCHOBHBIE IOJIOKEHUS r0 Teopuu. Y. ITap-
=uH (1809—1882) — Benukwmii anranriickuii fmoJor, 3a70KHUB-
TUH OCHOBBI COBDEMEHHOH Teopum 9BOJNIIOOUHY OHOJIOTHYECKHX
SHIIOB.

C mercrea Y. [lapBun yBIexaics c00pOM KOJLIeKIUil, Xu’-
WMHAYEeCKHMY OTBITAMY, HaOMIOOeHHAMYA 38 KHBOTHBIMI. Cry-
~SHTOM OH H3ydaJl HayYHYIO JHTEPaTypy, OBIafes MeTOXUKOL
ZOJeBBIX ucciaenoBaHMU. Y. [[apBHH OKOHYWJ YHUBEDCUTET
= Kembpumxe B Bospacre 22 ner. Cpasy mo OKOHUIAHHH Kypca
= Ka4ecTBe HaTyPaJIWCTa OH OTIPABHIICH B H-JIeTHEE IIJIaBAHIE
= dbeperam H0xHO# AMepukn Ha Kopabie «BurIn».

HlapBuE MHOrO myTemecTBOBaN, HaGIIOZAI, aHaJIW3UPOBAJI
3ugeHHoe. B Bospacre 50 ner, yxe Gyayum mpodeccopoM YHHU-
=epcutera B Kembpumxe, mocie 30 jer KxpomorimBoit Hay4YHOH
©200ThI OH Hamucasx u B 1859 r. ony6aurosan OIHY U3 HanOoJee
S2MEeYaTeNIbHBIX ¥ CePBe3HBIX KHUT 3a BCIO HCTOPHIO YeIoBeye-
w32 — «IIpoucxosxenre BUIOB IyTeM eCTECTBEeHHOTO ordopa,
=711 CoxpaHeHHe GIarompUATCTBYOIAX mopox B 6opnbe 3a
=13Hb». KHENTa BrizBana ceHcammio. 3i0:keHHbIe B Hel uIen
SII'DAJIM BEIZAIOINYIOCA DOJIb B Da3BUTHH HAVKH.

[lapBUH He COMHEBAJICA HHU B CYIECTBOBAHHH TBopma, BE B
70 OTBETCTBEHHOCTHM 32 BCE IpoHUCXoxAmee Ha 3emue. OH mpoc-
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TO BEpPHJ, 4T0 Bor BeIpamaeT ce0s 4epes3 eCTECTBEHHOHAYJIHEIE
3aK0HBI, KOTODBIE MOTYT OBITH H3YYEHLI U ITO3HAHEL.

IToceTuB HECKOIBLKO Pa3 CPABHHUTEILHO MOJIOILIE BYJIKAHH-
YecKre oCcTpoBa ['anamaroccKoro apxunesara, 3aCeleHHbIe JKHA-
BBIMH opraauaMamu ¢ FO:XHOAMeDHKAHCKOTO KOHTHUHeHTA. [lan-

BHH CTOJKHYJICH C TEM, YTO OCTDOBHBIE DACTEHUA U KHUBOTHEIE
PesKO OTJIHUAIOTCA OT OJM3KHX BHAOB Ha KOHTHHEHTE. SIEChH
ITapBuH 00HADY KW TMTAHTCKAX YePenax U CTPaHHBIN BAJ AI'y-
AHBI: HA MaTEPHUKe 00BIUHO CYXONYTHASA ANEPUIA, KUBYIIAA B
3aCYILINBEIX PaliOHAaX, 37[eCh 0HA KOPMHJIACh B MOpe, IHTAAChH
BOZOpPOCIAMHE. Kpome TOro, OH HalmesI HCKOIIaeMbIe OCTATKY I'H-
raHETCKHUX JIEHHBIA ¥ OPOHEHOCIA, CYIIeCTBEHHO IIPEBOCXO/JHB-
ITUX pasMepaM¥ CBOMX POICTBEHHHKOB, BCE €Ie HAaCETI0NIHE
Ileutpansryio u HOxHEYI0O AMEDHAKY.

ITapBUH yCTAHOBWJI, UTO OJU3KHAE BUILI OTYETIUBO M3MEHS-
I0OTCA OT OCTPOBA K OCTPOBY IO O0IHKY, pasMepam Teja, JKH3-
HeHHBIM mpuBsrakaM. OH yBUAET BUEUYATIAIINIYI0 KAPTHHY:
TIeCTPas U3MEeHLUBOCMb JKUSHEHHRIX (hopM Ha (hoHE pasHo0Opas-
HEIX YCJIOBHII Ux 00HTasudA, pasnudusd B reorpadudecKoM pac-
IIpeleJIeHUN PACTEHUN W XKABOTHBIX, BCTPEYEHHEIX M BO Bpe-
MfA IyTelmnecTBHA. [JapBHHE IPEIIION0oXKAIM, 9YTO HAa OCTPOBA JKE-
BOTHEIE IIOIANIH C MATEPHKA ¥ 3eCh N3MEHUJIHCE.

B ABcTpannu ero samHETEPECOBAIA CYMYaTEIe W AUITeKIazy-
e, KOTOPhIe B APYIHAX MECTaX 3eMHOTO ITapa BhIMEpJIH. JTE
MPUMUTHUBHBIE KUBOTHBIE OKA34NKUCh B ABCTDanwm KAk OBI 2
nsonAnun (Begs ABCTpanIns Kak MaTepuk obocobumach eime a0
BO3HHKHOBEHHS BBEICIIHX MJIEKOIHTAIOININAX) I DASBHBAJICH E&-
8aBUCHMO OT SBOJIOIHAN MIEKOOHTANIONX, IIeAIIeil Ha JPYTES
MaTepHUKaX CBOMM YepeIoM.

Bce yBumenHoe HaBeno /lapBuHAa Ha MEBICIE, YTO N3MEHEHES
OPraHMW3MOB OT MOTNYAAIWN K TMONYJIATHUN TOJMKHBI COOTBETCT
BOBATh M3MEHEHUAM YCIOBUN WX KUIHN.

HapBuH 0BT XOPOII0O 3HAKOM C H3MEHYWBOCTHIO. JOMAITHES
KUBOTHEIX. Tax, OH 3aMeyaJ, 9YTO PasJIHudusa MEMKIY DasHbBIME
TOPOIaAMHM OJHOTO W TOTO JXe BHIA ONOMAITHEHHBIX JXMBOTHEIR
Topoi# nake 0osiee 3HAUUTENILHEL, YeM MEXKIY DA3SHBIMU BUIaM!
IWKHAX KABOTHEIX. Hanpumep, OH 3Has, 9TO PasHEbie (POPMEL I't
nybeit (Kak, BOIPOYeM, W JIPYIHX KHBOTHBEIX, HaIpuMep coba=
OpHW pasBeleHNN MOTYT OTOMpaThCA YEeIOBEKOM II0 HeKOTODPE:
OIpeie/IeHHBIM TIDU3HaKaM. HampuMmep, celleKIUOHED 3aUE
PECOBAH B COXPAHEHWH W YBEJIUUEHUN YUCa 0cobeit ¢ JIuEHE:
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1 KPRUTbAMHA. OH OTOWpaeT TAKUX NTHIL U MOANEDIKUBAET ye-
“0BHH, CIIOCOGCTBYIONIHE HX BEXUBAHTIO U DASMHOMKEHHIIO. D10
"TO0p YenoBeKa — UCKYCCMEeHHbLIL omoop.

OzHaro B AMKOH IPHDPOZe Bce HHAUE: CBOMICTRA, IOJIE3HEIE C
“O9KH SPEHHA YeJIO0BeKa, 3[1eCh MOTYT OKA3aThCHA GECIONIe3HEL-
" U axe BPeIHLIMHU B O0pube BHIA 3a 3KU3HD.

B npupone neficryer npyroit Buy orbopa — ecmecmeerHbLilL.
=ro TpebOBaHUS CBOASATCS UMb K OIHOMY — cIOCOOHOCTH BEI-
=uTh. Tak, HapUMep, B yCIOBUAX XOIOLHOTO KIXMATA Te CBO-
-7Ba OpraHu3Ma, KOTOPEIE CIIOCOOCTBYIOT €ro JIYYIIess TerI0H30-
~AlHuH, ABIAIOTCA JJIA HETO NOJe3HEIMY, WK IPUCIOCOOUTE E-
=sIMU (a0anmuéHbLML), TAK KaK YBEIUIUBAIOT BEPOATHOCTE ero
=sIKUBaHUA. B pesynbrare ecrecTBenHOT0 0T60pA HMEHHO amar-
“HBHBIE CBOMCTEA 3aKPEIIAITCH B MONYIALNH, OTpaxaschk B
“0nuke u obpase KUSHHU BXOAAINMUX B Hee opranmaMor, Taxuwm
“Opasom, TpeGoBaHUs BHENTHEH CPEJIEI — OCHOBHOIL thaxTop, on-
CeIeJIAIOMNY PDa3IMInsa MeXKAY HONYIANHAMEA GIH3KHAX BHIOB.

KitoueBbIM MOMeRTOM pasBuTHA Teopuu apBuHa cTajo ero
“=aKOMCTBO ¢ paboramu Tomaca Pobepma Manvmyca (1766—
534), KHATY KOTOpPOTO JIapBUHE IPOYATAIT 4epes ABa r'ojia mocjie
=03BPAllle N U3 dKcHenunun. MaxsTyc JOKassIBa, YTO mOMy-
AWK DACTEHHUY U JKUBOTHBIX CTPEMATCH PA3MHOMKATECH B F'eo-
{2TPUYECKOM IPOTPECCHE U TEOPETHUYECKH JTI0601 OPraHu3M MO-
=eT 3allOTHUTE 3eM.TI0 04eHb ObICTPO. Hecmor b moAcYeT, Ha-
~PHMeD, IPUBOAUT K BBIBOAY, 9TO OfHA OAKTEDPHS 32 TPOE CYTOK
"T0co0Ha JaTh IOTOMCTBO, 00Ias macca KOTOPOTO [OCTHTAEeT
TEICAYHM TOHH. DaKTHIECKH 3TOT0 HUKOT/IA He CAYIASTCH, I UHC-
““HHOCTBb OPTaHH3MOB OCTaeTcd 00jiee HWIH MeHEee IOCTOSHHON
“3-38 CMEPTHOCTH, IPOMCXOAAIIEH B CUIY TOTO, YTO }KHBHEH-
==l€ DEeCYDPCHI OTPDAHWYEHBI H JOCTAIOTCH JHUIIL HEMHOTHM —
“=M, KTO MOKeT Ofiep:KaTh Hobey B 60pebe 3a jXU3Hb.

Hrax, Kaxaelii OpraHusM Crrocoben OPOAYIIHPOBATE OOJIBIIE
~JTOMKOB, 9eM UX MOKeT BhI)KUTh, ¥ TOJLKO0 OPPAaHUYEHHOE KO-
“IHeCTBO M3 HUX BBI)KHMBAET H OCTaBJsAET CBOE IMMOTOMCTBO. Co-
~OCTaBJAS 3TO HaOJIOeHNE C IIPEAIeCTBYIOMUMY, CAeTARHEL-
i BO BpEMdA IyTeIecTBUA Ha Kopadie «BHUTTb», U CO CROUM
-I5ITOM H3YYE€HUs ONOMAITHEHHBIX KHUBOTHBIX, [lapBUH caema
= 1:09€BOY BBHIBOJ: 0COGHM C MOJEe3HBIMH, WIN nepedogvimu, hu-
~IHeCKHMH, IIOBEJeHYECKUMH WA WHLIMH CBOHCTBAMH HMEIOT
“O.71ee BRICOKHE MIAHCEI BEIKHUTH 110 CPDABHEHHNIO ¢ OCTAJIBHEIMIL,
~-2/IUYUe IOJe3HBIX CBOMCTB IIO3BOJIHET OpPraHU3MAaM OKAa3kbI-
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BATHCHA mobeguTenaMu B Oopvle 3a HU3Hb, UIH Oopbbe 3a cy-
wecmsogarue. BEKWBaA, OHW MMEIOT IPeUMYIIeCTBO B IePea-
Ue 9THX IEPeIOBEIX CBOHCTE CBOeMy moToMCTRY. CilemoBareib-
HO, TAKHE CBOMCTBa OVIVT HaKAIlJIMBATHECA B IIOUYJIAINAH, 1 OHA
B IesioM OyIeT IOCTeeHHO H3MeHATHCA. [lapBHH HasBall 9T0T
MIPOTIECC ecmecmeeHHbLM 0mOOpOM, AN SblHCUEAHUEHM HAUOO-
Jaee npucnocobneHnvlx. EcTecTBEHHBIN 0TOOD — IBMIKYIIAS
CHJIa DBOJIIOIWK; YeM JIYYIlle MPUCIOCODIeH OPraHu3M K YCJIio-
BUAM JKH3HH, TEM CHJBHEH ero opysxme B Oopbbe 3a KHUBHB,
¥ 9TO OPYy’KUe OyIeT VCHINBATEH €r0 IMAHCE BEIKATEL U OCTABUTE
TIOTOMCTEO.

Bacayra [lapBMHA COCTOHT B TOM, YTO OH PACKPBLI IJIaBHEIE
OBUIKYIHE cuikl 9Boaonun. OH 00bACHAI U3MEeHEHUE OPTAHHUE-
MOB AeHCTBHEM 3aKOHOB IIPHUPO/IBI, 063 BMEIIATEIBCTBA CREPX -
€CTEeCTBEHHEIX CHJI. B OCHOBY CBOEro 00BACHEHUS SBOJIOIHE
Y. [lapBWHE OOJI0KHUJ TPH IIIaBHEIX (haKTOpa: HBMEHIYUBOCTE Op-
raHu3MoB, 00ps0Y 3a CymIecTBOBAHHE W €CTECTBEHHBIA 0TOOP.
Teopuio TapesuHAa MOXKHO C(hOPMYIHPOBATE B BUOE TOBOJILHO
IIPOCTBIX TTOJOMKEHMH:

1. OprasuaMbl H3MeHYHBEI. HEeBO3ZMOMKHO HAWTKU OBYX IIOJ-
HOCTBIO TOK/IECTBEHHBIX KDOJTUKOB, BOJIKOB, AMEDUI] UIH HHEIE
IPUHALIEKAINAX K OQHOMY BHIY JKHBOTHEIX WM DACTEHHH.

2. Paznmuuusg MeXAy OpraHuaMaMu, X0Ts Obl YaCTHUHO, Ie-
PeAaioTCA IO HACIELCTBY.

3. TeopeTHuecKky OpH GJIATONPHATHEIX VCIOBHAX JIIOOLIE OD-
raHW3MBI MOT'YT PA3MHOMKHTECA HACTOJIBKO, 9YTO B COCTOSTHAHY 32~
MOJMHUTE 3eMJII0, OAHAKO TAKOT0 He CAYYaeTcsd, TaK KaKk MHOTHE
ocobu morubarT, He YCIeB IPOU3BECTH IIOTOMCTEO.

4, Te opraguamMbl, KOTODBIE PACIONATAIOT MOJE3HLEIMHY CBOH-
CTBAMU, UMEIT GOIBINTYI0 BEPOATHOCTD BRIMKUTE 110 CPABHEHHE
C IPYTEMH. BEIKHBIIHE IePeIaioT 9TH CBONCTBA CBOEMY IIOTOM-
crBy. CremoBaTeIbHO, 3TH CBOMCTBA BaKPEILISIOTCS B Yepele mo-
CIeIVIOIMUX ITOKOJeHHH. ;

X0Ts MHOTHE DeTUTHO3HbBIE JTHAEDEI KDUTUKOBAIY JaDBUHOE-
CKYIO TEOPHIO, €T0 HAeH OBIIN CTOJE YOEeIuTeIbHO 000CHOBAHEL.
uTO GOJIBINHUHCTBO YVIEHBEIX IPAHEUMAET UX U IO cedl neHb, HoE-
MEeNIKis 3BOMIONHUEA IIYTEM E€CTECTBEHHOr0 0TOOpa IPUBOIUT =
TapMOHHIO BCe JKHU3HEHHBIe IPOsABIeHUA Ha 3emiue. B mame
CTOJIETHH 9BOJIIONHAOHHOE yuerue Y. JlapBuHa OBIJI0 PASBUTO
KOHKDPETH3HPOBAHO 0J1arofaps CO3LaHKI0 XPOMOCOMHEOHN TEOD
HaCJeNCTBEHHOCTH, DA3BUTHIO MOJEKYIAPHO-TEeHETHUYECKHAX HC-
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cIef0BaHWI. BKIIOUEeHHWEe OCTHUIKEHHWN 3THX M JPYTrEX OHOIO-
THYEeCKHUX JHCHUILIKH B JaDBHHOBCKYIO KOHIIENIIHIO IPHUBEJIO
% CO3JaHHIO COBPEMEHHON 3BOIIIMOHHON TEODHH.

Hzmenuueocms. Ecmecmeennsiii ombop.
Hexycemeennwii omoéop. Ilepedoesie ceoticmea.
Bopwba 3a cyuecmeosanue.

1. Kax K. B. Jlamapk 06bsCcHAT MEOT006pa3He BH-
JI0B H IPHACUOCOOJEHHOCTL OPTaHH3MOB K KOHK-
DPETHEIM VCJIOBHAM CDEIEI?

2. B ueM COCTOST OCHOBHBIE TONOKEHHA YUEHHS
Y. IMapsuHAa?

3. Ha xaxux daxrtax J[apsuH OCHOBHIBAN LOKasa-
TEJIBECTBA CBOeH Teopuu?

4. Karkue GaxkThl MO3BOIAIOT TOBOPHTE 0 Gopsbe 3a
cymectBoBaEue? Kax nposeiasercs sta Gopnba B
npupoze?

7.2, smerausocTs OPraHM3MOB

1. Yro Taroe rer? YTo HAZKIBAKOT TEHOTHIIOM H (be-
HOTHIIOM OPraHH3MOB?

2. Yro Taroe mamenunBocTh? Kakue BHOBI H3MeH-
YHBOCTH BAM M3BECTHBI?

H3menuusocnvio Ha3EIBAIOT CBOMCTBO OPraHW3MOB IpHodpe-
TaTh HOBbIe IPH3HAKH, OTIHYAIONINE WX OT APYIHUX OPraHU3MOB
TOTO JKe BHUIA.

VsmMeHUHBOCTE 3aTPAaruBaeT BCE CBOMCTBA OPTAHM3MOE: Yep-
Tul CTPOEHHUHA, OKPACKY, (GDU3HOJIOTHIO, 0COOEHHOCTH IIOBEIeHUSA
Z Ip. B moToMcTBe OZHOM IapHI JKUBOTHBIX MJIHA PACTEHHUH, BhI-
DalleHHBIX W3 CeMsH OJHOrO ILI0Ja, HEBO3MOKHO HAUTH ABYX
TOJHOCTBIO TOXKJAECTBEHHBIX ocobei. IIpupona maMeEIHBOCTH
Dasnu4HA. [[apBUE pasiWYas ABE OCHOBHBIE (DOPMBI M3MEHYU-
=0CTH — HEHAaCJe[CTBEHHYIO U HACIEICTBEHHYIO,

HenacaencrBeHHasT H3MEHUYHBOCTh. PasHble VCIOBUA KU3-
=¥ (DOPMHUPYIOT HEKOTODLIE PA3IHINA MeKIY OPTaHu3MaMU O -
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"HorO BUja. Craxem, 00UIbHOE TUTAHKAE MOJKET IIPHBECTH K YC-
KOPEHHOMY DPOCTY OpraHusMa, HacTYILIeHHIo 0ojlee panHeit 3pe-
JIOCTH, SOCTHXKEHHI0 UM DoJiee KPDYITHBIX Pa3MepPOB, 1 Ha000OPOT.
IlopmepsxwuBas onpeleIeHHYIO TEMITEPATYDPY BOJEI B aKBAPUYME,
MOJKHO HBMEHATEL IIPOIOPIHAH MEXAY PA3IHYHBIME YACTAMHU Te-
Ja pei6. PagHbIe BEIBOAKY MAJIbKOB OJHOTO BUA PHIO pa3BUBa-
I0TCHA B PA3JIMUHBIX yUaCTKaX BOZOEMa, OTCIOJa — Pa3JHYHA B
pasMepax WX Tejia, IPOIOPIHAX, PAAe APYIHUX CBOMCTSB.

HsBecTHO, 9TO COPTA KYABTYDHBIX DACTEHUI TIPH OTCYTCTBHAHN
CIIeITHANBHEIX VCIOBHAH, B KOTOPEIX OHHW OBLIW BEIBEIEHEBI YEJI0BE-
KOM, TeDSAIOT CBOW KadecTBa. Hanpumep, Oe/IOKOYaHHASA KalycTa
TIp1 BO3MIEJILIBAHUHY B YKADKUX CTPAaHAX He 00pasyeT Kouana. Ilo-
DOJBI JIONIAIEH, 3aBe3€HHEIE B TOPEI HJIH IPYIHeE MecTa, I'/ie IHIa
HEeJZ0CTaTOYHO ITNTATeJbHA, CTAHOBATCA HU3KOPOCALIMH, Bee aTh
n3MeHEeHHs He HacJeJCTBeHHEI, OHHM He 3aTParvuBaioT FeHeTHYe-
CKUX CBOMCTB OPraHMW3MOB U HE TEPEJAOTCS 110 HACIEICTBY.

VizamMeHuMBOCTS, BO3HUKAIOMIAS B OTBET HA H3MEHEHUA YCJIIO-
BUI JKUIHU, HASBIBAETCH HEHAcIedcmeeHHOU. Biaronapa Hexa-
CIeCTBEHHON U3MEHUMBOCTH 0C00M KaK OBl MPHUCIIOCADJIHBAIOT-
cA K MeHAIOIHMCSH VCIOBAAM KU3HHA,

HacaencrBenHag (reHeTHYecKas) H3MEHUHBOCTh., OCHOBOH
SBOJIIOIIMOHHOTO IPOIECCca ABJIAETCA HacaedcmeenHas (zeHemu-
YecKas) U3mMeHyYu60Ccmy, T. . Takas, IIPH KOTOPOHA M3MeHEHHS
CBOMCTB OPraHM3MOB IIepPeJaroTCa OT POLUTENEH K IOTOMKAM 110
HacJIeAcTBY. HacnencTeeHHAass H3MEHUHUBOCTS IIPUCYINA BCEM OP-
raguamaM. OHa ompenenseTca HE CTOABKO YCIOBHAMHM CpPeIEbl,
CKOJILKO OCODEHHOCTAME CAMOT0 OpragusMa. Ee cymecTsoBanue
IOIEPKHBAET eCTECTBEeHHOE HEPABEHCTBO, pasHoobpasne opra-
Hr3MoB. OIHE U3 HUX MOTYT JIVYIIe OIPOTUBOCTOATE XAITHUKAM,
OpyTHe MeHee BOCIDHHMUYUBEI K D0JE3HAM, TPETHU JIyUIle 3a-
IIHAITIEeHBI OT X0JI0/1a, YeTBEPTHIE 001a8a10T 6IaroIPHATHON KOM-
fuHAaIMel BCeX VKA3AHHBIX W IPYTIUX CBOMCTB.

TIpuumHBI HACIEICTREHEHON M3MEHUHWBOCTH BO BpeMeHxa Jlap-
BUHA OBLIH MaJI0 HCCAEI0BaHEl. B HacTOdIee BpeMsa U3BECTHO,
YTO HOCHTEJIAMH HACIeICTBEHHONW H3MEHUHBOCTH HBJIAITCE
zeHbl. HacrmencTBeHHAsS U3MEHUYWBOCTE MOCTOSHHO HOLEDHKH-
BaeTCsd MOABIEHHEM MYMAYULl U ZeHemuU1ecKol pexomourHauu-
el — HEIPepHIBHEIM IIPOIECCOM TEPeTACOBKU TeHOB BO BPEMS
o0pasoBaHHA 3HTOT.

Brr y2ke 3HaeTe, 4TO reHETHKY HCIOIL3VIOT TOHATHS TeHOTH-
na u (enoruna. I'enomun — 310 HaOOP TeHOB OpPraHu3Ma, 3a-
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~2:0MUN 0COOEHHOCTH ero passurtusa. PeHomun — 35TO KOMII-
TSKC CBOWCTB M IIDH3HAKOB OPraHU3Ma, T. €. De3yJIbTaT pealu-
JZIHWH €70 TeHeTHYEeCKOH IPOTPaMMEl B KOHKDETHBIX YCJIOBHAX
=u3Hn. PerHoTun — Gosee GoraToe Mo COmEPIHKAHUIO TTOHATHE,
<=M reHOTUN. I3MeHUYnBOCTE (DEHOTUIIOB — PEe3yJIbTAT COBMECT-
=0ro geiicTBHA (AKTOPOB, OIPEJEISIOMUX HACIENCTBEHHYIO
= HeHaCJIeACTBEHHYI0 H3MeHYUBOCTh. VIZSMEeHUYHBOCTH I'eHOTH-
~0B — pe3yabTaT MyTanuii U pekoMmMOmHanwit. [loaaTusa deHO-
TiIa ¥ TeHOTHIA IPUMEHHMEI JJIA XaPAKTEePUCTHKHA OTHeIEHO-
~0 OpraHmsMa.

T'enodonn momyxaumuii. [lokasaTejleM reHETHYECKOT'O COCTA-

=2 BCeM NONYJANHWU ABIAETCHA TeHODoHA. I'eHo@oHd — cyM-
2 BCEX I'eHOTHUIIOB, IPEACTABJIEHHEIX B MONYIANAH. Taxk Kax
TOICUHTATH BCE MMENINWecAd B MONYJISAIUE TeHLl H BCE AN
“DaKTHYeCKM HEBO3MOMKHO, O COCTaBe TEHOMOHA CYOAT W0 CO-
“THOIIEeHWIO YacTOT ajljeneit OTHeJ bHEIX I'eHoB. YacToTa aje-
~% BEIpa)kaeTcd ee JoJel B O0IIeM YHCJIe OPTAHA3MOB, PACIIONA-
TZXIIUX COOTBETCTBYIOIMUM TE€HOM.

TerodoHI TONYNANUY MOCTOSHHO MEHAETCA IIO[ BINSHUEM
©23HBIX (PaKTOPOB. BO-TIEPBEIX, 3TO CBA3AHO ¢ H3MEHIHUBOCTHIO
T=HOTHIIOB. BO-BTODEIX, TEHOMOHI MOXKET H3MEeHATLCA 0] Tei-
“TsHeM 0T0Opa; Takue M3MEeHeHHUs reHodOHIa WMEIOT HAIpas-
TSHHBIA XapakTep.

Ki1ro4yoM JapBHHOBCKOTO O0BSICHEHWS ABHKYIIUX CHII BBO-
THIOUR ABJISETCHS AOesd, YTO HEKOTOPEIE 0COOHM BHIa pacmoJiara-
“T CBOHCTBAMH, KOTOPBIE VBEIMYUBAKOT WX IIAHCHI BEIKHUTL U
~CTaBHTH NOTOMCTBO. Ecsiu 9TO Tak, TO TeHEeTHYECKHE CBOHCTRA
TEKHAX OPraHU3MOB («II0JIe3HEIE TeHBI WU AJLIeIW» ) JOJIKHEL 3a-
= DENJIATECA B MOMyJNANNAN (BMeCTe ¢ HIOTOMKaMH OPTaHU3MOB,
= 0TOPBIE MMH PACIIONIararwT), MeHsAA COCTaB ee reHodoHaa. B cy-
COBBIX KJIMMATHYECKHX YCIOBHAX, HAIIPDHMED, B IONYIALIHAAX
~OIKHA BO3pacTaTh O0NA TeHOTHIOB, COAED:KAINMAX alljIesld,
= Z0COOCTBYIOIIME IIOBBIIIEHNI0 TEILIOW30JANUNA OPTaHHU3MOB.
" 2KHe H3MEeHEeHUA JeJIai0T IONYJIANU0 O0/iee IPUCIOCO0IeHHON
= HOHKDeTHBIM YCJIOBHAM JKHU3HW. B WHBIX CJyYasdX BLIKHABA-
=1 OPTAaHU3MOB MOKEeT OIIPefedaThCI TeHaMU, KOTUDYIOIIAMEA
“=pacKy KHBOTHOTO (KOT/[a Ba)XKHOe 3HAUEHUE JJIA BEIKUBAHUA
~cobeit npuobpeTaeT GaKTOP MACKHPOBKH), WJIH CHHTE3 OIpe/e-
“=HHBIX BHJOB (DePMEHTOB, UM XaDAKTeD HOBEJEeHUA W T. I.
. [HBIMHU CJIOBaMH, FeHO(OH] HNONYIANWAHN C TeUeHHEeM BPEeMeHH
T OJIKEH MeHATLCA B Pe3yabTaTe ecTecTBeHHOTO oThopa. Cieso-
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BaTeJIbHO, UBYYEHHE COCTaBa reHo(OH A TO3BOIAET CIeIaTh BhI-
BOJ, O MPOUCXOIAIMIAX B MONYIANHSAX 9BOJIOMHOHHBIX M3MeHe-
HHUAX. '

CoBpeMeHHBIE HCCIELOBATENIN MOTYT HAOMIOATh X H3MEPATH
U3MeHeHUd reHODOHja IONYIANHE ¢ TOMOMIBIO CIEHAIbHBIX
OMOXMMIYECKUX METOLOB — HAIPHUMep, aHAIU3UPYS MOCIeH0-
BaTEeJILHOCTH AMHUHOKHCJIOT B DeTKaxX MW TMOCIe[0BATEILHOCTH
azoTHEIX ocHOBaHUH B [IHK. Jln5 sT70T0 M3yUaioT cocTas 6eIKoB,
IepPBHYHEBIE CTPYKTYDHI KOTOPEIX ONIPEAENIAI0TCA HYKJICOTH IHEI-
MU IIOCJIEJ0BATEIFHEOCTAMHA KOOUDPYIOIMIHX WX TeHOB.

Y pasHEIX Py OPTaHU3MOB H3MEHYHBOCTE I'eHO(OHIa Pas-
JIMYHA, HO B IIEJIOM OHa AOCTATOYHO BEICOKA (puc. T1). [Ipuuem,
Kakx ycTaHOBHI pycckmuil yuensiir C. C. YerBepukos 5 1926 r.,
IoJaBlIAOMee OOJIBIIMHCTBO BOSHHKAIONIUX MYyTaldil pelec-
CHBHO ¥ He TPOABIAETCH (DEeHOTHIHIECKH.

HMamenunBocTs TeHO(DOHAA MOYKHO TIPOMJLIIOCTPHAPOBATE IIPH-
MepOM ¢ I'PYIIIaMHA KPOBH Y UelnoBeka. Mx passoo0pasue onpene-
JfeTes NeliCTBUEM DA3HBLIX TeHOB. ¥ CTAHOBJIEHO, U4TO KPOMe ue-
TBIDEX OCHOBHEIX T'PYII KPOBH V YEJIOBEKA CYILECTBYET ellle Io
kpafigesr mepe 30 pasIHMYHEIX I'DYII, TaKiKe TeHeTHYECKH 3a-
KpeIieHHEIX. [loMrMo 3TOTO BEIABIEHO Gosee 45 reHOB, KOTOPEIE
KOIWPYIOT OelIK! B KIIETKAX YeI0BEUYECKO KPOBY U IIJIa3MEIL.

B monmynAanuax yenoBeka, HACENSIOIINUX PasHEIE CTPAHLI B
KOHTHHEHTHI, COOTHOIIIEHWE HOCHUTEJIEH PasHEIX I'PDYII KPOBH
MeHdeTcA. BhIABIeHa, HaupuMep, CcJeAyIOMas 3aK0HOMED-

,f,?-'_.:r,rf:,-,-'."-' S
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Puc. 71. TenerndecKkad H3MEHIUBOCTD B MOMYIANNAX DA3JIHIHBIX
rpynmn opraEusmMoB. [{udpsr 0603HaYaI0T TPOIEHT IeTEePO3UTOT.
PasnugrErle cogeTaEnA aieneil, BOSHUKAINE DX I0JI0BOM
DPA3MHOXKEHHH, IOCTABIAIT MaTepHall 14 eCTeCTBeHHOTO oT0opa
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=0CTh: cOCTaB OEIKOB KPOBH 3aBHCHT OT reorpadu4ecKoro Io-
TOKEHHA HONyJaAnu#u. AMepDHUKaHCKHe WHAEHIhI, HAIIpUMED,
“MEIOT B OCHOBHOM HYJIEBYIO rpynmy. I'pynma kposu B orcyT-
“TBOBaJla B AMepuKe U B ABCTDAINY [0 IOABJIEHUS TaAM BEIXO]-
zeB u3 EBponsl. Hacrora rpynnsl kposu B BospacTaer oT EBpo-
=1 K llenTpaneHOi Asmm.

YuuTheIBag, YTO JIOLX ¢ PASHBEIME IDYyNIaMH KPOBH objana-
=T Pa3HOH BOCHPHUMYHBOCTEIO0 K HEKOTOPLIM OOJIE3HAM, MOMK-
=0 OPeAI0JI0XUTh, UYTO PA3IUUHS B TEHETHUYECKOM COCTaBe Pas-
=5IX TMONYJNANHH YeJ0BeKa MMET aJalTHBHOE 3HAUeHHE, T. €.
=OHTPOJIUPYIOTCA €CTECTBEHHEIM OTOOPOM.

Henacnedcmeennan usmenuwusocms. Hacnedcemeennas
usmenuueocms. I'enogond. I'enomun. @enomurn.

1. Yro Taxoe H3MEHIHBOCTH OPraHU3MOB?

2. Kaxie BEAEI H3MEHUYABOCTH BaM H3BECTHEI?

3. Yro Takoe HaclIeACTEEHHAA H3MEHYHBOCTE IOMY-
aaunun? Ilogemy TeHOQOHI TOOYIATHHE H3MeH-
e€TCd BO BpEMeHH?

4, Kaxne QaKThl MOT'YT CIYHTH JOKA3aTeILCTBOM
IpHCIOCO0HRTENBHOTO (AaNITHBHOTO) XapaxTepa
H3MeHeHHH reHodorma?

7 .3 . TeneTmIecKoe paBHOBeCHE
B IIONYJISIIMAX
U eT0 HapyIlleHusd

1. Kakme reHsI Ha3hIBAlOT PEIleCCHBHBIMH, a Ka-
KHeé — JOMHHAHTHBIMHA?

2. Yro Takoe romo- u rereposurorei? Kak mposas-
JHAI0TCS PELleCCHEHRIC M JOMHHAHTHEIC allJIe/In?

MosxHO ¥ ¢ TMOJHOW YBEDEHHOCTBIO YTBEDIKIATE, UYTO Ha-
~DaBJIEHHBIE UBMEHEHUA TeHOMDOHa CBUIETEILCTBYIOT O IIPOMC-
oxAmeM 0T00Ope U CBA3aHHEIX C HUM 3BOJIONUNOHHEIX U3MeEHe-
=nax B nonyaamuax? IIs oTBeTa Ha 3TOT BOIIPOC HEOOXOMMMO
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3HaTh, KaKuUMy (haKTOPAME OUDPENeIAITCI HM3MeHeHUH TeHO-
(hoEIAa U KaK OHH IIPOUCXONAT B PA3ITHAUHEIX YCIOBUAX,

@DaKTOPEI TEHETHYECKON H3MEHIUBOCTH IIOTY/IAINL OBLLIK 34a-
rajgxoi nusa JlapsuHEa ¥ €70 COBDEMEHHUKOEB. [[oiroe BpeMs yue-
HEIe He 3HAJN MEXaHW3MOB, C TOMOINBI KOTOPEIX PeIKNe Xa-
DPaKTEPHCTHKH MOT'YT COXDAHATHLCHA B MOTYJIANNA U IepeJaBaTh-
CA OT OJHOU TreHepanWy K Apyro#. He 6B110 W3BeCTHO, IOYEMY
JOMWHAHTHEIE aJIJIEIH He BEITECHAIOT U3 TONYJIALNHA PellecCHB-
HBIe, oco0eHHO peakme. [loueMy B HEKOTODBIX CTpPaHAaX, HAIIPH-
Mep, MHOTO JIIOeH ¢ roayoeiMu rirazamu (. e. ocobeil, ToOMO3H-
TOTHBIX IO DPENECCHBHOMN aJIeNH) U WX KOJIWYECTBO HE YMEHb-
maeTcs co BpeMeHeM. Ha 3T u Apyrue BOIIPOCHI HOJIT0e BpeMsa
He MOIJIa OTBETHTEH U F€HETHKA, KOTOPAas MEePBOHAYAILHO H3Y-
4aja JIAIME OPOSBIEHHSA NeHCTBUN HHAUBHAAYAILHEIX TeHOB.

ITpoBan MexAy TeHETUKOH M 3BOJIOINHOHHBIMEA HCCIEIOBA-
HUAMH YAAI0Ch IPEO0JIeTh JUINE K 20-M I'T. HEIHEIITHer0 BeKa,
KOTZa NOABWJIACH NONYJNAUUOHHAA zeHemuUKa W cTana (POPMHA-
pPOBATHCSA TEOPHH, 00BACHAONIAA, KAK ajlIelId BeAyT ceha B II0-
IyJANWH, B 94eM COCTOAT MeXaHH3MbI, H3MEHIOIHe COOTHOIIIe-
HHe ajlyIejiedl B IpefeiaxX MOMYISIHH, H KaK IPOTEeKaloT B IIOIy-
JATAY 3BOJIOMNOHHLIE H3MEHCHUS.

T'eneTugeckoe paBHOBecHe. OUeBUIHO, YTO /IS BLISABICHUSA
3aK0HOMEDHOCTEH, KOTOPEIM HOAUMHAIOTCS HN3MEHEHHS T'eHO-
(oHOa, HYXHO 3HATH, YTO IPOMCXOAHT C HACTOTAMH ajljIesel
B PasIMYHBLIX yca0BHAX. J[18 Hadaga HeOOXOMHMMO OTBETHTH
Ha BOIIPOC, KaK OYAYT H3MEHATHCH 3TH YaCTOTHEI B UIEATLHBIX
YCI0BHAX: Korga oT60p He HeHCTBYET, MOMYIAANAA H30JHPOBa-
Ha, a mojdop ocobeil Ipu CHapUBAHWYU MIPOUCXOJUAT CIAYUANHO.
CoxpaHdeTcs 11 TeHODOH TAKUX TONYASINAHN MOCTOSHHEEIM WIH
OH H3MeHdeTcT?

PaBHWe reHeTHKY HHTYUTUBHO IPEAIOJIATaId, YTO C TEUeHH-
eM BpeMeHH 4YaCTOTHl JOMHHAHTHBIX (EHOTHIIOB (M COOTBET-
CTBEHHO aJLiesieii) JoKHbEI Bo3pacTaTh. OIHAKO BIIOCIENCTBHHA
C IOMONIBI) MaTEMaTHIECKHX METONO0B ObLI0 YCTAHOBIEHO, YTO
B IONYJIANUAX, KUBYIIUX H30JIAPOBAHHO, B YCIOBHUAX cIab0oro
JAaBIEHUA €CTECTBEHHOTO 0TOODPa VCTAHABIUBACTCH 2eHemuye-
CKOe pasHosecue, T. e. HaDIOIaeTCcd IIOCTOSHCTBO YACTOT aJljle-
JIe pasIWuYHEIX TeHOB.

IIprunEEl HapymIeHNs reHeTHYeCKOT0 paBHOBecHdA. B Heko-
TODHIX CIIy4YasaX, OZHAKO, TEeHETHUECKOe PaBHOBECHE MOMKET Ha-
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ovmarked. [Ipuunnoi Takux EapyIIeEri MOKeT OLITh BOBCE He
-T00p, a WHBIE MeXaHW3Mbl. PaccMOTPHM HEKOTOpPEIE U3 HHX,
“MeroInye HanboJbIee pacIpoCTPaHEHKE,

TlepBas npwunHA HapPyIOeHAS FeHETHUYECKOT0 PaBHOBECHA —
=ecTy4alHbIHi DOAO0D DapPTHEPOB IPHU CIIaDHBAHUH Y HEKOTOPBIX
=110B HHUBOTHEIX. Ocobu ¢ onpefeeHHERIME MPH3HAKAMH IO -
SHpalT Iapy ¢ TAKWMU K€ TPU3HAKAMH, KaK 9TO IPOUCXOJUT,
=anpHUMep, ¥ SUKHX T'yCcell, KOTOPhkie B TIEPHUOJ PAsSMHOKEHUA
zmoyT cebe mapy co CXOAHOM OKpacKoi. SIcHO, 9TO B 3aBHCHMOC-
T OT COOTHOWIEHHS YHUCIEHHOCTH ocobell, MMEIOIIUX pa3Iuy-
=VIO OKPacKy, MOJKeT MEHATHCSI X COOTHOIIIEHHWE alIeIeli TeHOB,
“0HTPOJUPVIOIUX IIBET IEePHEB.

JIlpyrasi IpuYWHa CBA3aHa ¢ TIOTEPEel HeKOTOPHIX reHoB. Ta-
=2 IOTEPA MOXKET IPOUCXOIHUTE CAYIaRHO, HAIPHMED U3-34 I'i-
“21M HOCHUTeJIeH DPeJKHX I'eHOB. UeM MeHbIe YHCJIEHHOCTE II0-
CVAANUA, TeM OOJIbIIIee BIWAHHAE OKAa3bIBAIOT CAyJalHBIE (DaK-
TODEI Ha ee TeHOOHT.

Ecnu MBICTEHHO IPEACTaBUTh, UTO MOMYIANAA PasleldeTca
=3 Be HepaBHbIE JACTH HEKHMH HEOKHUTAHHO BO3HUKIIINMHA €C-
T2CTBEHHBIMHU HJIH HCKYCCTBEeHHBIMH DaphepamMu (Hanpumep, Ha
“eKe IIOCTPOeHA IIJIOTHHA, Pa3leInBInas 00UTABINYIO TAM MIOIY-
“AOMI0 OJIOTBEL HA JBE YAaCTH), TO TeHOMOH ] NOTYIANAH, Oepy-
—elf HAYAJO0 OT MaJIOTO KOJIHYECTBAa 0cobeil, MOKET OIATE JKe B
“HIY CIYYARHBIX OPHYWH OTJIMYATHCS OT MPEXHETo 0 COCTABY.
= OymeT HecTH B ceOe TOIBKO Te TeHOTHIIEl, KOTOPLIE CIyIaiHO
—ono6pannck Cpeiu MAaJoro YUCJIa OCHOBATEIEH HOBOM HOITYIfA-
—un. Pegkue B cTapo#l NONYISMUAN aJLIEJIH MOTYT CTATH 00BIYU-
==IMH B HOBOHM, ¥ HA00ODOT.

Haxomnern, Kora Juis Magas g0 0cobel MOy IaIiuyl OCTa-
=TcA B KHUBBIX IIOCJIe IePeHECEHHOH KaTacTpodel (HaBOgHEHH S,
SACYXH WM UHBIX HeOJATONPHSATHRIX KJIAMATHYECKUX HABJe-
=11i1), 9TO TAKKe MOXKeT IPHBOJHUTEL K 3aMETHEIM H3MEeHEHHAM
“ocTaBa reHo(hoHAA MONYIAIINY, KOTZA ee YHCIeHHOCTh BOCCTAa-
=oButcdA. Habop reHoB ocobeil, OCTABIIHXCA B 3KHUBBIX, MOMKET
=2CKOJIBKO OTJIMYATHCH OT TOTO, KOTOPHIM CYIIECTBOBAJ PAHEe.
puMep ZAIOT HEKOTOPBIE HaceKoMEle. TOIBEKO Malloe ux KOJIH-
=2CTBO BBIXKMBAET IIOCJIE 3MMEBI. JTa MaJlas JOJA JaeT Hadalo
=0BOH, JIeTHeH, MONYyIANHNY, TeHO(GOHEI KOTOPOH MOKET 0Ka3aTh-
"= OTJIMYHBIM OT TeHO(OHIa MOTNY AN, CYIIECTBOBABIIEH IO
=z3am.
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Kax BUIHO, IPUYINHON PACCMOTPEHHEIX U3MeHeHT reHodoHA
WY HaPYIIEeHHA ero PAaBHOBECHS MOXKET OBITh He TOJIBEK0 0TO0D, HO
u npyrue ¢axTopsl. IIpu aToM BO BceX pacCMOTDEHHBIX CIY4asax
U3MeHEeHWA reHO(OH1a HOCAT CIyUalHEIA, HeHANpPasleHHblll Xa-
paxTep. IloaToMy MX HEIBR3T CYNTATE 3BOJIIOIIMOHHEIMH.

Hapymenuns paBHOBecHs, BhI3bIBaeMbleé eCTECTBEHHBIM OT-
O0opom. EcrecTBeHHBIH OTOOD IPUBOAHUT K HANDABJLEHHbLM HA3-
MeHEeHNHIM reHo(oHIa, HalpUMep K BOBPACTAHUIO YaCTOT OJHUX
IreHOB U K CHIJXEHUIO IDYTUX. BeaeacTBrUe ecTecTBEHHOT0 0THO-
pa B IONYNANKUAX 3aKPENIAITCA MOJe3HBIE IeHBI, T. €. 0Jaro-
IPUATCTBYIOINME BEIXKUBAHUIO B JaHHBIX YCJIOBHUAX Cpeabl. Jlo-
JIA TAKWX TEHOB BO3pacTaeT, u obmmuil cocTaB reHodorIa MeHd-
ercda. MaMmeneHnws reHO(OHZA TOJ AEelCTBHEM eCTECTBEHHOIO
orbopa HOJIKHBI IPDUBOAUTE W K M3MEHEHUAM BHENIHErO CTPO-
€HHus OPraHu3MOB, 0CODEHHOCTEI WX OBEIeHUs U 00pas3a MU3-
HHU, & B KOHEYHOM HUTOre — K JAy4iield IPHCIOCO0IeHEHOCTH II0-
OyJIAOWY K JaHHBIM YCIOBUAM BHEITHEH CDeIbI.

Ecmu, cramkeMm, momynisanus oZHOro Buaa 6abouex zaHana
Y4acTOK ¢ HEOOBIUHEIM [JIS JAaHHOTO BHAA COCTABOM H IIBETOM
DPacTHTeJILHOCTH, TO B ee TeHO(OHIe TTIOCTEIIEHHO OYAYT IPOKC-
XOMUTh M3MEHEHHUA B COOTHOIIEHUH I'eHOB, KOHTPOJHPYIONIHX
CBETJIYVIO ¥ TEMHYI0 OKPaCKy F'yCeHHIl. ByIyT NpoucXoanThs MOD-
(osornuecKkre maMeHeHHA ocobelf, KOTOPBIE MOTYT COIPOBOMK-
[aThCd U3MEHeHHUAMH B UX HOBEAeHUH U o0pase Kusuu. Ilomy-
JIANWA, OCBAWBAIOIIAA HEOOBIYHEBIN IJIA BUA YyY9aCTOK Cpelbl
obuTanus, 6yneT IpeTepIeBaTh dBOMONHOHHEE H3MEHEHNS.

DBOMIONMOEHEIE U3MEHEeHHI A IOy IANHA BCeraa COTIPOBOXKTA-
I0TCA HalpPaBJIeHHBIMH H3MeHEHUAMH TeHoGOHIa, TPONCXOIA-
IDWMY IIOJ OeHCTBHEM eCTeCTBEHHOTO oThopa.

Ionynayuonnas zenemuxa.
I'enemuuecrkoe pasnosecue.

1. Kakue uamMenerus reHo0HAa IO3BOIAIOT JEIATE
BBIBOJ O IPOHCXONAINNX B HOIYIANNHN 9BOIOIH-
OHHEIX W3MEHEHHUAX?

2. YUro Takoe remermieckoe paBHOBecme? B Kakmx
YCIOBHUAX 0HO BO3MOKHO?

3. Kaxkue GaxToOphl ABISIOTCS TPUINHON HAPYIIIe-
HHA TeHeTHYEeCKOT0 DaBHOBECHA B YCJIOBHAX,
KOTJla eCTeCTBeHHEIH 0TO0D He meificTeyer?
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o i Bopnba 3a cyimecTBoBaHUE
11 €CTECTBEHHELIA 0TOOD

1. B uem cymuOCTs 3aK0HOB Menaena?
2. Ha3oBuTe OCHOBHEIEC MOJ0KEHHS SBOJIOIHOHHO-
ro ygesnsa JlapBuHa.

B cBeTe TOro, 4TO M3BECTHO CErOZHS O FeHaX, XPOMOCOMAaX U
VMEeXaHu3MaX HACJeICTBeHHOCTH, JaDBUHOBCKUE MOM0KeHNS 00
5BOJIIOIMHA MOJKHO IEeDEmHrCcaTh CAeIVIOIIUM 00pasom:

1) meaMerEYnBOCTE (DEHOTHIIOB BIMAET Ha BRIKHBaHWE W yC-
TeITHOCTh PA3MHOKEHNA OPraHEu3MOB;

2) naMeHUYHBOCTE HDEHOTHUIIOB HACTIEAYEMA, 10 KPaliHel Mepe
JaCTUYHO;

3) Te mpu3HAKHU, OJarogapsd KOTOPEIM YCIEIIHOCTE Pa3MHO-
KEeHHS OPraHu3MOB BO3DacCTaeT, ¢ TeYeHHWEM BDEMEHH 3aKpel-
IAI0TCH B TeHOMOH/ e IOy IAIHN.

IlouemMy 5BONIONWOHHEIE H3MEHEHUA MONYJIAIHN COIPOBO-
IAI0TCH HANPAaBIeHHBIM maMeHeHumeMm reHodouga? Hensssa au
TIpeICTABUTE cebe CUTYAIlii0, KOT1a MOSBISIONHECS B IOMYId-
MY HOBEIE, OoJlee mpucIOCO0IeHHEIE TEHOTHIIEI He BEITECHAIOT
cTapsle, & MHPHO COCYIIECTBYIOT BMECTE C HEMH?

s oTBeTa Ha 9TOT BOIPOC BCIIOMHHUM, 9TO BCEM KHUBBIM CYIIe-
CTBAM IIPHCYINA CIOCOOHOCTH IPOM3BONUTE OOJMBINEE KOIMIECTBO
II0TOMKOB, YeM X MOJKET BEIXKUTE B DEANIBHEIX yeiaoBHax. CamKa
acKapumabl, HanpuMep, orxaagsmaer 200 Teicsd AwIl B CYTKH, Ce-
pas Kpblica IPUHOCHUT 5 IIOMETOB B T'OJ (B CPeIHEM M0 8 KPBICAT,
TOCTHUTAIOIINX TIOJOBOI 3DPENIOCTH K TPEXMECAYHOMY BO3DPACTY),
4 B OHOM ILTOJe KYKVIIKHUHBIX cIe30K He MeHee 186 000 ceman!

HecooTBeTcTBHE MEXIy YHCIEHHOCTHI IOABIAIIIAXCA B
TMOMYJIAIAYN 0cO0el ¥ HMEIUMUACH B HAMAYUHN JKUSHEHHBIMA
pecypcaMu Hens0eXHO IPUBOIHUT K Oopwle 3a cymecTBOBaHINE.
Ilox BeIpaskenueMm «0Oopeba 3a cylIecTBOBAHHE» IDOHHMAIOT He
IpAMYIO CXBATKY, a CJI0KHEIE I MEHOT000pa3HbIe OTHOIIeHNA 0p-
TaHH3MOB BHYTPH OZHOTO BHIA, MEXXIY PasHEIMH BHIAMH H C
HeopraEMYeCcKou npupozoi. Harpaznoii B Taxoi 6opsbe ABISIOT-
CH JKU3HB 1 BOBMOKHOCTE €€ TPO0IKEeHUA B Uepeie IOCIeIyIo-
mux moKonenui. [lobequTensaMu sKe OKa3bIBAIOTCA 00IagaTenun
TAKHUX CBOMCTB, KOTOPEIE IeNal0T UX 0oJiee IPHCIOCODIeHHELIME
K TAaHHBEIM YCJIOBHUAM CYIIECTBOBAHHI.
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@opmer 00ps6EI 3a cymecTBoBanue. [lapBUH pazimaal TPH
(hopMEI GOPBEOEI 3a CyIIeCTBOBAHWE: BHYTDUBUIOBYIO, MEKBHUIO-
BYyIO 1 60ps0y ¢ HeOJAarOmpHATHBIME YCIOBUAMH HeOpraHWue-
CKoi# mpupoasl. Hauboree HanpssxeEHAS U3 HUX — GHYMPUGH-
dosas GopwvOa. SIpKWii IpuMep BHYTPUBHIOBOM GOPEOBI — CO-
CTA3aHUE MEKIY OJHOBO3DACTHRIMH JepPeBbAMU XBOMHOTO JIeca.
Camble BEICOKWE IepPeBbA CBOMMH ITHPOKO PACKUHYTEIMH KpO-
HaMH IIePeXBaThIBAI0T OCHOBHYIO MAaCCY COJHEUHBIX JIyUeH, a UX
MOINHAA KODHeBas CHCTeMa HOTJION[AaeT W3 ITOYBEI PACTBOPEH-
HbIE B BOJe MUHEpAJbHBIE BellecTBa B yIIepd Gosee caabuIM co-
censam. Beyrpusunosaa Gopsba ocoberHo obocTpsaeTes IpPH IIO-
BBITEHNH IIJIOTHOCTH HONYJIANUN — HAUPUMED, IPH OOMIHE
OTEHNOB Y HEKOTOPAIX BUAOB UTHI, (MHOTHE BHUIEI YaeK, Oype-
BeCTHHKH): OoJiee CHIbHBIE BEITATKABAIOT U3 THE3] CiIabbiX, 00-
PeKasd X Ha rHOesb OT XUIMHWKOB UK I'OJI0IA.

Mescsudosasn Gopvba mabriomaeTca Mexkay O Y JIAITH -
MU DasHbIX BHJ0BE. OHa MOKeT IPOABIATHCH B (OPME CODEE-
HOBAHUA 34 OJHH U T€ K€ BHIBI IPHPOJHEIX PECYPCOB MINA B
(opmMe OHOCTOPOHHErO MCHONB30BAHUSA OAHOTO BHAA APYTHM.
ITpumep copeBHOBaHHSA 3a CXO/HbBIE BHILI PECYPCOB TAIOT B3a-
MMOOTHOILIEHNS CEPOM M YePHOH KDBIC, DOPIOIMHXCS 334 MECTO
B IocesleHRAX denoBeka. Cepas kpsica, 6oee CHILHAA U arpec-
CHBHasd, CO BpeMeHeM BEITeCHUJIA YePHYIO, KOTOPAas B HACTOAIIEE
BpeéMsi BCTPeYaeTC A JIUINE B JIGCHEIX PAfOHAX WM B ITyCTHIHSX.
B AscTpanmmu 0GBIKHOBEHHAS ITYesa, KOTOPYIO OpuBesau u3 Es-
POIIBI, BEITECHUIIA MANEHBKYIO TY3eMHYI0, He HMEIOIIYIO JKaa.

Ilpnmep 60pEOEI APYTOTO PO/ia — B3AaWMOOTHOIIEHM MEeMXIV
XUITHUKOM W JKePTBO¥: NTHIAMHK ¥ HACEKOMEIMH, PEIGAME B
MEJIKHMY PadKaM¥, IbBAMH U aHTHJIONAMH U T. 7. JIUIIE B 9THX
crydasx 60peba sa CyImIecTBOBAHNME BHIPAYKAETCH B HEIIOCPELCT-
BEHHOM CXBaTKe: XUIHHKH TPHI3YTCHA W3-3a JOOBIUN UM XHII-
HHUK CpaKaeTcs ¢ :KepTBoi. HarnsaeeIvM pesyibTaToM TAKHX OT-
HOLIEHU! SBJISIOTCA COTJIACOBAHHEBIE HBOJIOIHOHHLIE H3MEHe-
HUA KaK XUIMHWKA, TAK H JKEePTBHI: ¥ XUITHUKA MOSBIAIOTCS
U30IPEHHBIE CPEACTBA HANAAEHUA — KJBIKH, KOI'TH, OBICTDEIE
ABH)KEHHA, IOJICTeperarwiiiee I0BeIeHNE; ¥ ePTB — He MeHee
U30IIPeHHbIE (DOPMBI 3aIMUTEL: PASHOOOPA3HEIe IIUITEL U TAHIH-
PH, MaCKMPOBOYHAA OKDACKa, BEICTABJIEHUE OXPAHBI U ADPYTHE
BHIEI IPHACIOCOOUTEIEHOT0 TOBEIEHUA,

Tpersa popma 60ps6EI 3a cyIecTBOBAN e — Oopvba ¢ Heb.La-
CONMPUAMHBLMU  QUBUMECKUMU YCI0BUAMU — TaKXKe HUTPAET
0OJBIIYI0 DONE B SBONIOIMUOHHEIX H3MEHEHHAX OPTAHW3MOB.
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OcobeEHOCTH CTPOEHHUA HEKOTOPEIX PacTeHHWM, HAIIPHMED CTJa-
HUKOB, PACTEHUN-TIOAYIIEK, ACHO YVKa3kIBAIOT HA XU3HB B CYPO-
BLIX VCJIOBHSX CEBEpa MK BhICOKOropHi. IIpo pacTeHusd B myc-
TBIHE TOBOPAT, UYTO OHH «DOPIOTCS C 3aCyXO0#».

Abnormueckue GaKTOPHI OKA3LIBAIOT 3HAUUTEILHOE BIHSHNE
Ha DBOJIOIUIO OPrAHN3MOB He TOJBKO caMu 110 cebe: X BIUuAHNE
MOYKeT VCHIHBATH W 0caabiaTs BHYTDH- U MEeXBHIOBEIE B3a-
HMOOTHOIIEHKA. [IpH HEJOCTATKE TEPPUTOPHH, TEILJIa WU CBe-
Ta BHYTpPHUBHAoBasg 60peba Mo:KeT 000CcTpATHCA UIK, HA000POT,
ocnabeBaTs IpH u3OBITKE HEOOXOAUMBIX AJIA KU3IHI DECYpPCOB.
B Tensle TOgbI IPH OOMILHOM PasBHTHH 300ILIAHKTOHA OKYHD
AKTHUBHO IOEJAaeT PAYKOB, MADAIIAX B TOIIMIE BOIEI; B XOJIOTHEIE,
MaJOIPOAYKTHUBHLIE TOAEI HEXBATKA IIHIIM 3ACTABAAET PHIO IIe-
DeXOONTE HAa MATAHUE COOCTREHHON MOJIOIBIO.

Ecrecteennsiin ordoop. OT60p B IPHPOAE IPOUCXOAUT B XOJE
HopLOLI 34 CYIIeCTBOBAHHE, ITH MOHATHA HEDA3DLEIBHO CBA3AHEL.

C Opyroit cTOPOHBI, ECTECTBEHHBIA 0TOOP IPOUCXOSUT JIHIIh
TOrAAa, Korjga ocobu B TONY/ISANMA PA3IUIAIOTC 2 HeKTHBHO-
CTBI0 PA3MHOKEHNH, T. €. CIOCOOHOCTHIO BRIKUTH M OCTABUTH
mocyie cebda motomMcTBO. Taxmm o6pasoM, eCTeCTBEHHEIN 0TOOD
TaKJKe TeCHO CBA3aH U ¢ U3MEeHUHBOCTHIO OPTaHU3MOB.

EcrecTBeHHBIH 0TOOD BIMSAET HA COCTAB IMONYJIANNH: «yOH-
pas» M3 Hee MeHee IpHUcHocOobIeHHEIe TeHOTHIIBI ¥ UHIUBUIY-
VMBI, OH JeJaer ee 6oJiee IPUCIIOCOOIEHHEON K YCIOBHAM BHEII-
Heli cpenbl. MHAMBUAYYMEL, 00JIafaroliyue IePeJOBEIMU CBOMCT-
BAMH, HAUYMHAKIOT OKA3BIBATE BCe D0JbIee W DOJIbIIee BIAAHNIE
Ha TeHETHYECKHH COCTAB CJIeNVIONINX TOKOJEeHH.

Tax, uncTo OelBI IIBET MeXa apKTHUECKOro 3aiina Ha QoHe
CHera JeJIaeT ero MOUYTH He3aMeTHRIM AJIHA JIMChI, Ieclia UK ADY-
roro xumrHuKa (puc. 72). [Togo6Hasa oKpacka moMoTraeT 3BEPhKY
BEIKHUTL U PASMHOKUATLCH. AJJIe I T€HOB, KOHTDOIUDYIOIHX
IBeT MeXa M ONpeeNISiInux ero 0eanlii BT, MOBLIMIAIOT IIDH-
cII0CcO0JIEHHOCTE MONYIANNHA B IIEJIOM, II03TOMY UX T0JA B I'eHO-
dhoHIe TOMKHA BO3PACTATE.

EcrecTBeHHEBIH 0THOD MOXHO HAOAIOIATE B IPUPOJE, HO MOXK-
HO IOJYYHUTH U €70 9KCIIEDUMEHTaIbHEIE J0Ka3aTelbCTBA.

Ha onyimke Jreca pasyoxRunu Ha gockax HaceKoMbIx 200 Bu-
noB. IITUOLI CKIEBAIN JHIIEL TeX, KOTODEIE HE UMEeJH IIPefoCcTe-
perarpieil OKpackKku.

A BOT OIBITEI II0 HCKYCCTBEHHOW MHUMHUKDHH (OT T'ped.
mimikos — mogpaskarensHbiil). [ITHOE OXOTEO OefaIH JIUIHU-
HOK JXYKa MYYHOTO XPyIllaka, OKpPaIIeHHEIX 0e3BKYCHOH Kpa-

203



Pue. 72,
ApxTHUecKHi
3a41]

CKOX KapMuHOM. JacTh TAKUX JTHYNHOK MOKPBLIY CMECHIO Kpa-
CKH C XMHWHOM HJIM ADYTUM HEeIPHATHHIM Ha BKYC BelIeCTBOM.
HaronkHyBmmucs Ha 5THX JIMYHWHOK, ITHIB IIEPECTABANN K-
BaTh BCeX OKPAIIeHHBIX XPYIIaKOB.

IleficTBUe eCTECTBEHHOTO 0THOPA IPHBOLUT K TOMY, 49TO (he-
HOTHUIIBI HAYMHAIOT OKA3LIBATh BIUAHNE Ha reHOMOH] IOy Is-
nuii. B moxTBepsxmenme paccMoTpmM mpuMep. B mpupome
CYIIECTBYIOT BHABI INIOJOBBIX MYIIIEK, KOTODBIE HAXOIAT H3IH00-
JEeHHBIA KOPM 1100 Ha BePIIMHAX JepeBheB, JU60 Ha IIOBEPXHO-
CTH IIOYBHI, HO HUKOTZla — mocepenuHue. MoOKeT IH ecTeCcTBeH-
HBIH 0TGOD 0TOGPATE JIMIIE TAKKX HACEKOMBIX, KOTODLIE JTeTAH
Ob1 nu6o BHH3, au00 BBepxX? YUeHBIE MOCTABUIIN WHTEePECHBIH
OIBIT, KOTOPHIH JeMOHCTPUDYET BINAHHE 0TGOpaA HA TeHeTHde-
CKMH COCTAB HONYIANUI H MOSBOJISET TPOBEPHTE IIPELI0I0MNe-
HHE 0 TeHeTHYECKOM KOHTPOJIE IOBeJeHUeCKUX HHCTHHKTOB.

IInonoBeIx MyImexk momemanan B JaOHPHHT, COCTOAIIMHA M3
MHOkecTBa Kamep (puc. 73), B KaxJ0# U3 KOTODHIX GBIIO yCT-
POEHO IO 1Ba BRIXOJa — BBEDX W BHH3. IIpoiigs ogHY Kamepy,
HacexoMoe OKa3bIBAJTOCE B CIeAYIOIIeH, I'lle TakKe HAIO OBLIO
¢PeIlUTh», B KAKOM HalpaBJIeHWH ABHraThcs. Kaskmgaa Mymka
Morsia 14 pas «IPDHHATH pellleHne» OTHOCHTENLHO ABUIKEHHA:
BBEPX MIM BHHU3. [[BukeHHe B 06paTHOM HANpPaBJIeHUY OLLIO
6JIOKMDOBAHO CIENUANbHBIMY KJIATaHaMi. MyIIKH, TOCTOSHHEO
ABUTABINKECHA BBEPX, OKA3bIBATHCEH B KOHIIE KOHIIOB B BEDXHEM
BBEIXO/ie u3 JabupwuHTa. X TIIaTe1sHO 0T6HpaTH IS IIOCJIeyIO-
ero cogeprkannsa. Mymky, IBUraBITuecs BHU3, OKA3BIBAJINCE

204




3 HUKHEM BBIXOjle U3 JabupunaTa, UX Takke orompanu. Hacexo-
MBIX, OCTABIIMAXCA B KaMepax JlabupuHTa, T. €. TAKHUX, Y KOTO-
DBIX He OBLIO0 OIpefie IEHHOr0 CTePeoTHuIa ABUKEeHN, cobupanu
1 yAAJIAIA U3 OIBITAa. « BepXHHX» H «HHKHHUX» MYIIEK COZep-
‘KaTW W PasBONWJIM OTAeJbHO ApPyr or xapyra. llocremerso
VIAJOCh CO3MATh IOMYJISIWH, BCe 0cO0M KOTOPHIX (moutu 0e3
HMCKJIIOUYEHUsI) WMeJNH OIpEJeNIeHHBIH CTEPEOTHIl IOBeIeHUA
(IBUXeHVe BBEPX WA BHHU3). JTOT Pe3yJbTaT He OBLI CBA3aH
© TIOSBJEHHEM KaKuX-Iub0 «HOBEIX» I'€HOB, BCe IPOH3OIILIO
TONMBKO BIarosaps ecTeCTBEHEHOMY OTOODY, KOTODBIA BO3IEHCT-
30BaJI Ha yiKe WMEBINYICH B IOMYJIANNHA H3MEHUYUBOCTE (heHo-
TUTIOB (B JaHHOM cIydae — M3MEHUYUBOCTH XapakKTepa moBefe-
HUA MYOIEK).

Yro ke 6yIeT, ecau CHATH IIPece ecTecTBeHHOTOo oT0opa? [lasa
O0TBeTa HA 2TOT BOIIPOC 3KCIEPHUMEHTATOPE! TO3BOJIMIN MYIITKaM
«BEePXHEro0» U « HU3KHEr0» APYyCOB Pa3aMHOXKaThCA BMecTe. BeKo-
De B HONYJANWH BOCCTAHOBHJICH HMCXOJHBIH OasaHc ajmenmei:
TacTh ocobell IBUrarach BBEDX, JacTh BHU3, OCTAJILHBIE HE Je-
MOHCTPHPOBAIYA HUKAKUX NIPEAIOUYTEHNNA B OTHOINEHAY HATIPAB-
JTeHUA JBUKEHHA.

STOT OILIT IIOKA3BIBAET, YTO BO3ZMOKHOCTH IJIA 3BOJIIOIMOH-
HBIX U3MeHeHHUH B ONYJIANUHA BCerga IpHUCyTeTBYIOT. [lo mops!

i 7 «BepxHas»

e .,
MyLLKa

3oHa, roe
«MPUHUMAITCH
PELLUEHUA»

KWBOTHLIE,

Y KOTOpPbIX
OTCYTCTBYET
npennoYTeHne
B HAMpaBleHun
OBWXEHWUA

Bxon —

Pue. 73:
Cxema omeITa
¢ MJI0AOBBEIMK
MYIITKAMEA

«HWXKHAA>
MyLLKa
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OHM IPOABJAIOTCA JAIIL B W3MEHYWBOCTH OPraHW3MOB. Kax
TOJIBKO HaUWHAET JefCTBOBATE 0TO0D, IOMYIAINS OTBeYaeT Ha
9T0 aJaITHBHBLIMHA U3MEeHeHHAMHM.

Bopwvba 3a cywecmeosanue.
Ecmecmeennwiii oméop.
Ilpucnoco6nennocme.

1. B gem COCTOHT [eiiCcTEHE €CTECTBEHHOTO oroopa?

2. MOKHO 71 IONYYHTE 5KCIEPAMEHTATLHEIE moa-
TBEDKIeHNA NedcTBusa orbopa?

3. Yro npusoxuT K Gopsbe 3a cyImecTBOBaHMe?

4. Kaxrwue GopMe1 60pB6HI 33 CYIIECTBOBAHME BRI 3Ha-
ere?

T35y DOpPMBI €CTECTBEHHOTO
oTbopa

1. Kaxue harTopsI BHemEHell cpeasl MOIyT IPUBO-
AUTE K OTOOPY OPTaHH3MOB B mpHpoae?

2. SlBasroTCA M B3aMMOOTHOUIEHHS MEJKIYy pas-
JHYHBIMH BHIAMH OPTaHH3MOB (DaKTOPOM ecTe-
CTBeHHOro oTGopa?

BaxHo moEATH, 9TO ecTecTBEHHEIH 0THOD HE CO3MAeT HOBEIX
(EeHOTHIOB MIM TEeHOTHIIOB, OH CIYIKHT JHMb MeXaHH3MOM
OTCeBa HaMMeHee IPHUCIOCOOIEHHBIX W BRIXWBAHUS Haubosee
IPUCHIOCOOIEHHBIX B GeCKOHEUHOH 60pEOe 3a CyIIecTROBAHIE.

Wnorna ecrecTBeHHEIN 0T6OD HAampaBieH Ha moJjep:KaHue
yoKe CYIIeCTBYIOIHUX (PEHOTUTIOB. STO CrnabuUIU3UDYOULULL Om-
6op. Bruonoram u3BeCcTHEI XOpPOLIHe TIOATBEPIKAEHIS CYI[eCTBO-
BaHUA CTabuansmpyomiero orbopa. Hanpumep, oKpacka Bogs-
HOT'0 y2Ka, JXKUBYINETO HA OCTPOBAX HEKOTODEIX 03ep, JejIaeT ero
HE3aMEeTHBIM B 3apOCHsX pacTuTenbHOcTH. OIHAKO BpeMs OT
BPEMEHHU B Pe3yIsTaTe MyTaluil IOABIAIOTCS 0CO0H, IMEIOIne
APYTYIO OKpPacKy. JTa HOBasA OKpacka Hacaenyercsa. Tem He Me-
Hee YHCJIeHHOCTh MYTAHTOB He PACTET: UX OBICTPO y HTYTOMKAIOT
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XUITHBIE TITUANEI, XOPOIIO pasinuuarue UX Ha (GoHe BOXHOK
pactuTenbHOCTH. CIeK0BaTEIbHO, KM PEIKO YAAeTCA NOXKATE A0
TI0JIOBOI 3PEJOCTH ¥ OCTABHTE HOTOMCTBO.

CrabuIu3npyIoniuii 0T00p 0OBIUeH TaM, Te YCIOBHS KUSHHU
OCTAIOTCS IIOCTOAHHBIME B TeUEHHE [JINTEJIbHOI'O Ilepuonaa, Ha-
IpPUMeEp B CeBepHBIX IIMPOTAaX 1 HA OKEAaHCKOM JHe. 37ech Je-
CATKY ¥ COTHY MHJLJIMOHOB JIET HE TPOUCXOIHUT HUKAKHX 3aMeT-
HBIX H3MEHEHHIl, 4 OpPraHU3MEl yXe J0CTaTOYHO XOPOIIO IIPH-
CIIOCOGUIICH K JKUBHY B 370l cpefe. CTabmansupyomui o160p
TelcTBYyeT U B DoJiee M3MEHUHBEIX MeCcTaX — Ha FODHBIX JyTaX,
Ha 6e3BOMHBIX MEeCIaHbBIX MI0OHAX: 3/IeCh YCIOBUA MEHAIOTCA OBI-
cTpee, UeM Ha JHe OKeaHa, HO TeM He MeHee OCTAITCH ITOCTOAH-
HBIMH JOCTATOYHO AJIUTEILHOE BpeMdA IO CPABHEHUT0 ¢ TPOA0JI-
KUTEIHHOCTHIO KU3HU OTAEIbHEIX TOKOJIEHHNA.

Bropas (opma ecTecTBEHHOTO 0TOOpa — dsudcywuis omoop.
B IPOTHBOIIOI0KHOCTS CTaOMIH3HPYIOMeMy aTa hopma oTbopa
crIocoBCTBYeT M3MeHEeHHAM (eHOTHIOB. [leficTBHe ABUIKYIINETO
oT60pa MOKeT MPOABAATECA 04eHb OBICTPO B OTBET HA HEOXKH-
naHHBIE W CHIbHBIC H3MEHEHHS BHENTHHUX ycaosui. Kiaccuue-
CKWil IDUMEp — CJIyd4ail ¢ O4HUM U3 BUAOB 6aboder, IepevHoN
TALeHUAIIEeH.

B XVIII croneTwnm aHTIHIICKHE KOJJIeKIHOHEDHI 0aboduer
OYeHB PEKO HAXOLW/IN TeMHBIX IIPEJCTaBUTEIeN STOT0 BUA; TIe-
peuHas MAIeHNIa 00BIYHO HMEeT CBETIYI0 OKPACKy. TeMHOKPHI-
neIe 6a009KT — 5TO 0c00M C BBICOKHM COZeD:KaHWeM IIATIMeHTa
venagnHA. Y 00nIdHAS W TeMHad (GOPMbI HANEHUIILI IPOBOLAT
BpeMsA Ha IyCTO MOKPHITOH JAIMaliEnKaMu Kope 6epes, Te OTabI-
Xal0T ¥ OHTAOTCH. KeraTh, o0bIUHAA pacKpacka ocobeid sTOro
BH/Ia HAIIOMUHAET JUIMaliHWK, YTO IIO3BOJAET UM XOPOIIO Mac-
KHPOBATHCH B IPUPOZe. [ITUIEI X IPYTHE OXOTHHKH 32 6abodka-
MU ¢ TPYZOM DasIMuaioT CBeTJbIX Dabouer, KOrga OHHU CHIAT Ha
nepeBbax. Temuas 6ab0uKa He MMeeT eCTECTBEHHOW MaCKHPOB-
KW, ¥ ee JeTrKo O0HADY:KUTE. 110 aT0H NpuunHEe OHa Oojiee yA3BH-
Ma I ITHI, ¥ KOJIeKIHoOHepaM HalTH ee ObIBaeT HEIpPOCTO.

B cepeanne XIX cronerns B AHIINY IPOUCXOANIA IPOMBbIII-
neHHasA peBosonus. @adpuuEsle pafiOHEI OBLIN CHJIBHO 3aTpA3-
Hensl. Kopa MHOTUX IepeBseB MOKDHLTACH caxell, 0COOEHHO
B6xusy (pabpuk u 3aBog0B. OJHOBPEMEHHO B 3THX DaliOHAX Ha-
yaja pacTy YUCJIEHHOCTh TEMHBIX IAIEHNUII, TOTAA KaK IHCJIeH-
HOCTH CBETJIBIX 0afouexr 3aMeTHO cokpaTmiach (puc. 74). Yue-
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HBEI€ BBICKaBaJW IPENIOJOXKEHWe, UTO H3MEHEHHWS B COCTaRe
TOOyNANWY OANEHUL €CTh He YTO WHOE, KaK CIeNCTBHE eCTEeCT-
BEHHOT'0 0TOOpa, CBA3aHHOTO C U3MEHEHUSMH B OKDpy:KaIomen
cpene. OfUE u3 HATYPAINCTOR IPOBET 3KCIEPHMEHT, BEITTYCTHB
OAMHAKOBO@ KOJHMYECTBO TEMHBIX W CBETJBIX (abouex B Jecy

- BHanm ot pabpuk. B xone Habrofernii 66110 VCTaHOBIEHO, YTO
TeMHEIX 0ab04eK yCHIEHHO BHIEAAIOT NTUIEL. IIpOBes TOT ixe
OIBIT B OKPECTHOCTAX OAHOTO M3 MHAYCTPUANBHEIX T'OPOJOE,
YUeHbIH 00HAPYKUI IPAMO IPOTHBONOIOKHYIO KADTHHY: B ye-
JIOBUSAX 3arpA3HeHUA ObICTPee BEIefaIUCh CBETIIbIE 0cobu. Broc-
JIEACTBUY ODHTAHCKUM HHKEHEPaM YIaI0Ch CHHSHTH BEIGDOCKT
ABIMa U caky BOIM3HM ropoZoB. 9To IPHUBEJIO K BOCCTAHOBICHIIO
COCTaBa NOUYJNAIUNA H UCXOAHOTO COOTHOIIEHU S TEMHEBIX 1 CBET-
JIBIX 0COOeH.

Hpyroi npuMep CBA3aH ¢ H3YUEHUEM U3MEHEHU BOCIIPDAHM-
IHUBOCTH HEKOTOPBIX BHJOE KOMAapOB K AEHCTBHIO MHCEKTHITH-
ToB (a10B). OTOOP IOMOT MHOTHM BHAAM HACEKOMBIX IIPOTHEO-
CTOATH AaM. Y HEeKOTOPEIX BHZOB KOMapOB, HAIIPHMED, WMeeT-

Puc. 74. Temunie u Gesble IAIeEUIB Ha PasHBIX cyDcTpaTax.
Ha rope 6epesk! TeMHbIE TSAEEHIIEI XOPOIIO 3aMeTHRI, 2 HA TeMHOM
(hoHe pasJIuYNTE UX TPYIHO
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PaHHuit aouex Onurouen Mosguuit  |MnefcTouen
MUOLIEH

Pue. 75.
JBOMOIAA
“TONBI JIOLIATH L J

¢4 reH, KOJUpPYIomuii o6pasoBanue hepmenTa, KOTODBIH OII0KH-
DyeT LeliCcTBUe MalbIX 103 Axa. Tam, T/le UCIIONB3YIOTCH HHCEK-
THIUAEL, GOTBITUHCTBO KOMAPOR norubaeT, BEDKHBAIOT eAHN-
IBl, HO CIIOCOOHEBIE BRIPAOATEIBATE COOTBETCTBYIOINHH (hepMeHT
© VABOEHHOH CKOPOCTEI0. OHU-TO ¥ Zaf0T HAYAIO HOBOH OOMYJIs-
OIHH, 0cO0M KOTOPOH mpakTugecKn HEBOCIDUHMMYHUBEL K S .

Mb1 pacemoTpesn mpuMeps!, Koraa AeWCTBUE IBUMKYIIEro OT-
50pa IPOABJIAETCS OYeHb OBICTPO — B TeUeHMe BCET0 HECKOJIB-
HHX NeCATHUJIETUN — B OTBET HA DE3KHE U3MEHEOHHS YCIOBUH CY-
-18CTBOBaHNsA OPraHU3MOB. B Gospmuncrre ciryuaes, OZHaKO,
Tpomecc 0T60pa UAET OYeHb MeAreHH0. CToIb ke AOJITO IIpoTe-
“al0T M CBABAHHEIC C HUM NONYJIANHOHHEIE H3MEHEHUA. Takum
s0pasomM, neiicTBme 0T6OpPA MOKET OBITH 00HapYKeHO JIUIIE B
DOpMe IOCTeNeHHBIX U He BCET/Ia OTYETIHREIX U3MEHEHHUH B IPO-
—€CCe U3yUeHnd HCKonaeMelX hopMm. Knaccmueckmit IIpuMep Ta-
ZHX UBMEHeHH JaeT BOCCTAHOBJICHHAN KapTHHA 5BOJIOIHH CTO-
T5I nomany (puc. 75).

Cmabunusupyrowuii oméop. HAeuscywuii oméop.

1. Yo Taxoe crabmamsupyrommit or6op? B raxux
YCIOBHAX ero nelCTBHE IPOABIAETCS HaHOOIee
3amMeTHO?

2. Yro Takoe ABHKYyIWE or6op? IlpuBenuTe mpu-
MEDEI er0 AeHCTBHA. B KakHx VCIOBHAX IecT-
BYyeT faHHa#A (popMa ordopa?
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7 . 0. W3zonupyroiime MeXaHN3Mbl

1. B uem NpEUWHA OTAHYHSA OPraHH3IMOB, 00HApPY-
:xemuerx 4. [lapeuEOoM Ha 'anamarocckux OCT-
poBax, OT 0AM3KOPOICTEeHHBIX (hOPM HAa MaTe-
puke?

2. Kaxue npupoaasie (JaKTOPBI H30JHPYIOT HEKO-
TOphIe MONMYJIANNH OPTraHH3MOB OT IPYIHX TO-
IMyasiai Toro &e puaa?

IapBuH OOHAPYKHUJ, 9TO PAa3NHUUS MEXAy HONyJANUAME
OIHOTO BH/A IIPOABISIOTCA B (popMe adanmayuil K pa3IudHbIM
VCJIOBUAM XU3HA. B cBeTe COBPeMeHHBIX 3HAHUH 9TO 03HAYAET,
uTo y 0cobeil B MOMyNANuAX (OPMUPYIOTCH HEKOTOPbIe TeHeTH-
YeCKU 3aKpeIlJieHHEIe CBOMCTBA, OTINYaloINHe KX IpyT OT ApyTra
7 obecreunBaOIHe HAMIYUIIYIO IPUCIOCO0JIeHHOCTE OPTaHus-
MOB K yCJIOBHAM TOH MJIM MHOH MecTHOCTH. BoT mpuMep. TTomy-
JATUHA aTJaHTHYeCKON CelTbJH B Da3HBIX DailoHaX OKeaHa pas-
MHOJKAIOTCH B pasHoe BpeMms roza. HeoOxonmMeiM yCIOBHEM
BEIKUBAHWSA MOJOLH CeJbAHu SABJIAETCA COBIaJeHue B CPDOKax
BRLIYILJIEHUA M3 HKDHI JWYHHOK W Da3BHTHA MEJKOro (uTo-
ILUIAHKTOHA — WX OCHOBHOW IHUINH. B 3aBUCHMOCTH OT IIMPOTHI
MECTHOCTH MK PAa3BUTHA (QUTONIAHKTOHA IPOUCXOAUT BECHOK,
JIeTOM, OCeHbBIO miu 3uMo#. COOTBEeTCTBEHHO PasInyaloT BeCeE-
He-, JIeTHE-, OCEHHEe- I 3UMHEHEDECTYIOIUX CeNbAeH, MOmyIs-
MK KOTOPBIX KHUBYT 000CO0JIEHHO, UMEIOT HeDOJIBIIIHEe BHEII-
HPe PasIudusg, HO OTHOCATCA K OJHOMY BHIY M MOTYT CKPeIlH-
BaThCH, JaBasd INIOJOBHUTOE IIOTOMCTBO.

MoryT Iy pasIndus MeXy MOMyIANUAME IPUBOAKNTD K HX
penpodyKmueHol u30niyuu, K yrpare CIIOCOOHOCTH OcO0el K3
PA3HEIX MOMYJIANMAH CBOGOHO CKPEIIUBATECA APYT C npyrom?

TlonynAnmy, KUBYIHe Ha PA3HBIX OCTPOBAX, H30IMPOBAHES
IPYT OT Apyra, ¥ HX 0c00M MPaKTHIECKH He CMeIINBAIOTCH. Se-
HO, UTO B YCJIOBHAX TAaKOH UHCTO reorpadu9ecKoi M30JIANHE
pasIMYns B CTPOEHUH WJIH IOBEACHUH IIOCTENEHHO HAKATLINBE:
I0TCS, ¥ 5TO B KOHIE KOHIIOB MOJKeT IIPUBECTH K 00pasOBaHHE
HOBBIX BH/IOB JKHBOTHEIX WJIM DacTeHUN.

Kak oco6H pasHBEIX MONYJANUNA TEPAIT BO3MOXHOCTE CK
[MUBATHCS ¥ 0OMEeHHBATHCA TeHAMHE C IDYIMMHA OCOOAMM TeX
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BugoB? IIpoucxommr mm aro IPOCTO B CHJIY Te0rpaduvecKoro
PasolInenus uian CYIIECTEBYIOT WHEIE MeXaHu3Mbl? OTBeTHI Ha
9TH BOIIPOCHI JAIOT KJII0Y K IIOHHMAHHUIO MEXaHH3MOB BUIooGpa-
30BaHUA.

YcraHoBIeHO, 4TO T dusngeckue (haKTOpEI cpensr oburanng,
u brooTuYecK e cBOicTRA OPraEH3MOB MOTYT HPUBOLHUTE K OT-
DPaHHYEHUAM Te€HHOTO obMeHa. DTo TPOHCXOMHT B PE3yJIbTaTe
cpabaTeiBaEmSA USONUPYIOWUX MeXAHU3M08 PA3IHYHBIX THIIOB.,

Pacemorpum mexoroprre OpPUMEpHI.

Ha T'aBaiickux ocTpoBax o6uTaroT ABa BUZa MDYKTOBEIX My-
IIeK, KOTODPBIe BHEIIHE O4YeHb 1mox0xu. 06a BUZla XHUBYT B Of-
HUX W T€X JKe MeCTax, HIHTaACh COKOM OHOTO ¥ TOTO ke ZIDegec-
HOTO pacreHus. IIpu aTom oxweE Bua muTaeTes COKOM, CTeKalo-
UM II0 CTBOJIAM UM BETBSAM B BEPXHUX Apycax JepeBa, B TO
BPEMS KaK JADYrod — JIyKHIAMH COKa HA JIECHON HOACTHIKE.
CrpemuBarus mexny sTuMn BHAaMW HUKOTJa He IPOUCXOLUT
H3-3a MX IIPOCTPAHCTBEHHOH Pa3obmIeEHOCTH. DTOT OpUMep 1mo-

Puc. 76.
Pasiuunsie
THIIBI CReTOBBIX
CHTHAJIOR

V HACEKOMBIX —
IPHMED HORe-
TeHYECKHX
MEXaHHU3MOB
H30IAIHH
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KAas3LIBAET, UTO FeHEeTHYECKUe DAa3JIudynd MeXAy HONyIArHAME
MOTYT BO3HHKATH B Pe3yJbTaTeé DasHOH 2K002UYeCKOl cneyu-
aau3auul.

W HTepeCcHBIN IpUMeD nosedeHiecKol U30aAYUU AeMOHCTPU-
PYIOT pasiudHbIe BAABI CBETISYKOB. [IJIg KaXI0To U3 obuTano-
IIUX BMECTEe BU/IOB XapaKTepHa oupe/ie/leEHasA CBETOBAA TPACK-
TOpPHS ¥ TUIHI HCIYCKAeMBIX CBETOBBIX CUI'HAJIOB. TpaexTopun
MOTYT OBITH 3UT'3aT000PASHBIMHE, TPAMBIMY UK B hopMe TeTIH,
2 CBETOBHIE IIyJIbCAIlUM — KOPOTKHMH HJIX NIWHHBIMHA B BHJE
ycTofuuBEIX 0T6IecK0B (puc. 76). Ilpu crapuBaHun oco0u mof-
fupaioT APYr APYra, CTPOrO OPHEHTHPYACh HA TUI CBETOBOTO
cUTHaJa. JTOT IPHMED MOKas3bIBaeT, YTO UB0IANNA MEXIY II0-
OYIANMAMEA MOYKET 3aKPeILIAThCA IMyTeM (POPMUDOBAHNSA Olpe-
neeHHEIX THIIOB NOBEIEHUA — BHIPAOOTKH PedIeKTOPHBIX Pe-
aKIIUi JIMITh HAa CHTHAJBI TOTO HJIM WHOTO THIIA.

I[BeTOUHYIO IBLIBIY HEKOTODEIX BU/IOB pacTeHH, HAIpUMeED
opxupeli, pasHOCAT JIUIIE ONpPe/ieIeHHbIe BU/IBI JKUBOTHLIX, TBE
WHCTHEKTHBHOE IOBEIEeHHEe — 3aJI0T TOTO, YTO TeHHBIH 00MeH
fymeT IPOMCXOMUTE TOIBKO CPeln 0COOEH CBOETO BUA.

V ;XUBOTHBIX € HADY/KHBIM OILJIOJOTBEOPEHUEM HM30JIHDPYIOIIHE
MeXaHHEMEI cpabaThIBAIOT HA MOJEKYIADHOM ypOBHE. ¥ MOD-
CKMX 3Be3[ W HEKOTOPHIX BHOB MOJLIIOCKOB POJb H30JIHMPYIO-
mux (AKTOPOB HUrpalOT Pa3jWuus B CTDOEHHMH CIEIUAAJBHBIX
GeIKOBBIX MOJIEKYJI, KOTODBIE CBA3EIBAIOT CIEPMY W AUIEKIIeT-
ku. Haxomsck Ha IOBEPXHOCTH AHIEKJIETOK, 9TH MOJEKYJIbl pe-
aTHpYIOT JIMIIG Ha CIIEPMATO30HUBI «CBOEro» BHUAA, UTO MCKJIIO-
yaeT BOSMOYKHOCTH CIHNSHHA IIOJOBLIX IPOAYKTOB Da3HBIX BH-

Bricokas akTUBHOCTb
PasMHOXEHWA

Huzkan akTUBHOCTL
pPasMHOXeHWUA

T o 1_|_'.| PN =T
MapTt Anpens Mait WioHe Hone AsrycT

Puc. 77. HecopnafieHwe B CPOKAaX DA3MHOMEHHA Kak IPHMeED
H30IUPYIOMEro MexadusMa
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ZOB. ¥V 'KMBOTHBIX C BHYTDEHHHUM OILIONOTBOPEHHEM 3Ty DPOJIb
BBEIIIOTHAIOT PA3JUYUA B CTDOEHHH IIOJOBEIX OPraHOB.

Haxomern, y MEOrmx skxHBOTHEIX IePHAOS PA3MHOMKEHNA HAUNR-
HAeTCA IpX CTPOTO OIpefleIeHHBIX COUETAHUAX BHEITHUX dax-
TOPOB (HallpuMep, TeMIIePaTypEl 1 OCBEIIeHHOCTH). ITH (HaKTo-
DEI IEACTBYIOT Ha HUX KaK CUTHAJIBL K HavgaJy cnapuBaHug. Pas-
HbIe BUIBI PEarupyIoT Ha OLHU WU Te ke (aKTODEI IT0-DasHOMY,
bnaromaps aToMy Cpoxm PasMHOXEHUA Y HUX He COBIIANAIOT.
Ha pucynxe 77 moxazamsr Pasnuuusg B CPOKAX Da3MHOMKEHNIS
¥ PasHBIX BU/JIOB aMOUOUH, JKUBYIIUX B OGHHX 1 TEX 3Ke paioHax.

Wsonupyromue Mexaguane: IPEnATCTBYIOT Pas3BUTHIO Opra-
HH3Ma U3 3UT0THI, 00pa3oBaBIIeiica B Pe3ynbTaTe CINAHNASL T'a-
MET CaMIta M CaMKH PasHbIX BUAOB. ['mGpmper, BO3HHUKIOHE Ta-
KUM 006pasom, 00BIYHO GBICTPO TOTHBAIOT HIm ocrarTcsa Oec-
nrogHeIMU. Hampumep, myn — THOpHJ JOWIAfAW W ocjaa —
CTEPUJIEH, OH He MOKeT IPOMU3BeCTH II0TOMCTBO H3-34 TOTO, UTO
1P eTo Habope XPOMOCOM HEBO3MOIKEH MeHO3. Becmiogesr ru6-
PHIOBI 3auma-Oenaka H'3aWilla-pycaKa, KYHUOBl ¥ COBOIS,

Penpodyxmuenas usonayus. H3sonupyrowue mexanusmor.

1. Yro Taroe H30IHDYIOINHEe MeXaHH3MBI? B uyenm
S3HAYEHHE H30IHDYIONIAX MEXAHU3IMOR?

2. Kaxwe Bugs HU30JIUDYVIOIIUX MEXaHU3MOB BaM H3-
BecTHBI? IIpuBenuTe TpUMepsI.

3. IToueMy rUGPHALI pa3THIHEX BHIOB OPTaHHU3MOB
CTEeDHILHEI?

7 e Bunoo6pasoBaume

1. MaiiTe onpegenenue Buaa.
2. Kakue KpuTepum BHIA BaM H3BECTHEI?

Yro ke Takoe Bua? C BOSHUKHOBEHWEM NOMYJIANHOEHON Tre-
AETHKH KaTeropus Buaa OwliIa onpeneneHa 6oJjee TOYHO., Compe-
MEHHBIE YUEHbIC ONPENeNAIOT BHA KaK TPYIIIY PeanbHO WX 1I0-
TEHITHANBHO CKPEINUBAOINXCA MOy LA, KOTOPEIE PEIPOAYE-
THBHO M30JIMDOBAHEI OT ADYTHX TAKUX TPYIIIL.

213



PenpofyKTHBHAS H30IANNAA — KIIOUeBOe IOHATHE COBPEMEH-
Horo TonkoBanus Buaa. Ocobm ofEOTO BHAA MOTYT CKDEIUBATE-
¢A IpyT € APYroM, HO HAKOTr/a — C OPTaHH3MaMu IPYTOro BUA.
HanpuMep, posa 1 BumHEA — 00a BUAA U3 ceMelCcTBa PO30ILBET-~
HEBIX — HUKOI/A He CKpeIMuBaioTes. PeMDOAYKTUBHAA N30IAIAA,
TaxuM 06pazoM, obecrednBaeT TOYHBIN CTAHAADT NJIA ONpenese-
HUS IPUHAIS/KHOCTH JaEHBEIX OPraHU3MOB K OTHOMY BHIY.

BoOREMKHOBEHHE HOBBIX BHJOB MOXKET IPOUCXOIUTH Pa3Iyy-
HLIMHE DYTAMHA. BamxHEEHANTYIO POJIEL B 9TOM IIPOIIeCCe UIPAIOT 30~
JTUPYIOIINe MEXaHU3MEL, & CaM IPOIECC BU1000pa3oBaHUA Hashl-
BAlOT MUKPOIBOLI0YUELL.

Teorpaduueckoe BHpooGpasosarme. HOBEIA BUJ MOMKET IO-
SBUTHCA BCJIEACTBHE DacuJeHeHHs apeasa MONYIAIWT WA IPYyH-
b1 OMYJIANMH 6apbepamu. STOT IPOIECC MOXKET IPOUCXOAUTE Ha
rpasuTe 06IaCTH PACIIPOCTPAHEH NS HCXONHOTO BA/IA, T1¢ YCI0BHA
SKUZHHA HECKOJBKO OTIHUAIOTCS OT OOBIYHBIX W I'7le aKTHBHO IIPO-
TeKAIOT IPOIIECCHI ecTecTBeHHOTO oTbopa. Takoe BHUI000pPA30Ba-
HIe, CBASAHHOE C IPOCTPAHCTBEHHOH Pa300IeHHOCTHIO IOy
i, YacTo Ha3hIBAIOT 2e0zpaguieckum. CxeMaTuiecKH MPOLECE
reorpa)ruecKoro Bu1000pasoBaHEusA IPECTABIIEH HA PUCYHKE 78.

[IpeIIoIOKAM, 9TO MOMY A0 HEKOTOPOTO BUJIa Pas/ens-
er Gapnep. JTo MoeT GbITH (PH3WHYECKas WM reorpaduyeckas
mperpaja — peka, KaHaJ, Kapeep u T. A. Hammawme baprepa
IIPeNIATCTBYET CBOOOLIHOMY CKPEIIABaHUIO ocobeil, a 3HAUUT —
reEHOMY 00MeHyY. B peayibTaTe eCTeCTBEHHOTO oT0opa B TIOMYyJIs-
UAX HaKAILIABaeTCs Bce OoJbie u GOJIbIIE TeHETUIECKUX Pas-
nuunii. Co BpeMeHeM 5TH PasJWYusd CTaHOBATCA CTOJb 3HATH-
TeIbHBIMH, UTO BKJIIOYAIOTCA Te MM MHBIE MEXaHM3Mbl DEmpo-
OIYKTHUBHON H30JIATAH.

[IpuMepoM TAaKOro IMpoIecca MOKeT OBITh BOSHUKHOBEHNE HE-
KOTOPBIX BUIOB DBIO, IPEIKH KOTOPBIX obuTanu B MOpe, HO B JIEZ-
HUKOBOE BpeMsA CMOTJIH OCBOMTEL CHAYaJa COJIOHOBATEIE BOZ0E
BOBHUKIIHE B X0Jle TagHWA JEJHHKOB Ha TPAHUIIAX MOPA U Ma
pHKa, a 3aTe€M U IPeCHbIe HA TePPUTOPHH coBpeMeHHON EBPOIEI
Aszuu. Tlo Mepe OTCTYILIEHHSA JeJHUKA IIDeCHBIe BOJ0EMEI OKa

JIACH IIOJHOCTEIO M30IUPOBaHHEIMY. 110 BIMAHAEM HOBBIX yCI
BHii HEKOTOPEIE PHIOBI, IPETEePIes 3HAUNTEIbHbIe H3MEHEHNA,
pasoBau HOBBIE BHABL. K HIM MOKHO OTHECTH, HAIPUMED, H
Ma — GIMBKOro POICTBEHHWKA THIMYHO MOPCKOTI0 BI/IA TPECK

Ilpyroit mpuMep — BOSHUKHOBEHHE Da3HBIX BU/(OB JaH]
OT MCXOAHOTO BH/[a, 00UTABITEr0 MUJUIMOHEL JIeT Ha3a/ B IIH
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Puc. 78.

Cxewma reorpagmueckoro
BHOo0OpazoBanma: A —
eIVHAS HCXOJHAA HOIY-
nanud; B — reorpagu- A 5
4eCKHl 0apnep TpHBogHT
K BOBHMKHOBEHHIO JBYX
oonynAnuii; B — nse mo-
OYJIANOUYN CTAHOBATCH Te-
HETHYECKH PasIHIHEIMME;
I' — penponyrtussas
H30JANUA COXPAHAESTCS
ZaKe IoCIe HCIe3HOBe-
" 6aprepa B

r

KOJIMCTBEHHEBIX Jecax Esponsl. Hamecrrue JIETHWKA Da30PBAJI0
eNUHEBIN apeas JaHABIIIE HAa HeCKOILKO gacreid. OH coxparnmca
Ha JIECHBIX TeDPUTOPHAX, U30EKABIMINX ONeLeHeHHI: Ha Harn-
HeM Bocroxke, rore Erponsr, B 3axaekasse. Korga JEeTHUK OTCTY-
OHJI, JIAHABIOI BHOBG PACIPOCTDPAHUIICH II0 EBpomne, o6pazosas
HOBBIH Bl — Gosiee KpymHOe PacTeHne ¢ MIUPOKUM BEHIHKOM,
a Ha [laneEem Bocroke — Buz ¢ KDacHBIMHA YeDEeNIKaMi U BOC-
KOBBIM HAJIETOM Ha JIHCTLAX.

Taxoe BupgoobpasoBanme IIDOUCXOMUT MEAJEHHO, OIS ero
S4BEPINeHNs B MONYIANUAX JOJKHEI CMEHUTHCA COTHI TEICAY
IOKONIeHu#. Ita hopMa BHA00GpasoBaHms IpPeAnonaaraeT, uTo;
busuyecku pasmeseHHEBIe OONYJIAIUH DPAaCXONATCA TeHeTHde-
CKH; CO BPEMEHEM OHH CTAHOBATCHA MOJHOCTHIO H30IMDPOBAHHEI-
MHE U OTJTMYHBIMH APYT OT APYTa BCIENCTBHE €CTECTBEHHOTO oT-
fopa.

Homumnouauzanus, Hceneposasns mokaseisamoor: reHeTHh4e-
CRUE PA3IMINsA MKy HONYISIUAME MOTYT HAKATLIHBATECH He
TOJIBKO B PE3yJIbTaTe AJIUTEIbHOIO eCTECTBEHHOIO oTbopa reHo-
THIIOB, HECYINHX B ce0e IIOJI€3HBIE AJIA NAaHHBIX YCIOBUI TTDH-
SHaKM, HO W APYTUM, Gosee GeICTDHIM myTem. ¥ DPacTeHHIH,
ZallPUMeD, U30NUPYIOIHe MeXaHU3Mbl MOTYT BO3HUKATL B Te-
iCHHUE KH3HHM ONHOW-eAMHCTBEHHOH remepammu HOCPENCTBOM
SHESAIHOTO YMHOKEeHMe YHCJIa XPOMOCOM, WU MOLUNIOUILL.
KpaTHOe BospacTamue wgmea XPpOMOCOM B IIpefesiaXx OIHOIO
SH7Ia MOXXET IPOUCXOAUTEH CAMONIDOH3BOILHO; HO HHOTLA YMHO-
#EHHE XPOMOCOM BOSHUKAET B De3yJIbTATe CKDENIMBAHUS GJIM3-
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CnngaHue
LEHTPOMEP

Xpomocomsl
naHobi A oi

Pue. 79. Tlauna (caesa).
XpoMOCOMBl MEIBENA

w maEgsl (cupaga) pasIEYa0TCa
TIOJI0 R eHHeM IIeHTPOMED

KOpDOJACTBeHHEIX opraEmaMoB. Hampumep, KyJIbTypHad cIHUBa
¢ 2n — 48 BO3HHUKJIA TYTEM CKpeIqUuBaHNUT TePHA (n = 16) c amsl-
qoit (n = 8) ¢ mOCITeAYIOMUM YABOEHNEM YNCIa XPOMOCOM.

TloaumIonaaMy SBJIAIOTCS MHOTHE XO3AWCTBEHHO IEHHDIE
pacTeHus, HaupuMep KapTodeb, TabaK, XJIOIOK, CaXxapHBIE
TPOCTHHUK, Kode u IP. V Tak@x pacTeHHH, Kak Tabak, KapTo-
¢enb, HCXOLHOE JUCIO0 XPOMOCOM PAaBHO 12, 5O UMeTCA BUIE
c 24, 48, T2 XpoMOCOMaMH.

XpomocoMHEIE HAOOPHI KHBOTHBIX TaKxe MOTYT OBICTPO
vensaTbesa. TToaumroniaMu SBISIOTCH, HAIPUMep, HeKOTOPHIE
BUABI PHIO (OceTpHI, IMUIIOBKH M 1p.), KYSHEYWKOB, [PYTHE
JKUBOTHBIX. CumTaercs, 4TO TUTAaHTCKasd HaHA MTPOMIOLILI=
OT MemBeis B pe3yJIbTaTe BHE3AMHBIX XPOMOCOMHEBIX M3MEHES
auit, ¥ maHgsl 42 XpOMOCOMBI, ¥ MeIBeA 74, XpOMOCOMBI TTaE-~
bl ¥ MeJBe/Is pa3In4aiTes 1 mo hopme (pue. 79). ITagna cuas-
HO PASOIIIACH C MeJBE/IEM U II0 BHEITHeMY CTPOEHHIO 1 10 0bpa-
3y XKW3HH: OHA MUTAETCA 5aMOyKOM ¥ IOYTH He ecT MsACA.

O6pasoBaEme HOBLIX BHJOB B Pe3yJIbTaTe XPOMOCOMHBIX I
PECTPOEK MOJKET IMPOUCXOIWMTH B MOIYIANMAX, HaCeIAI0]
OIUH X TOT Ke reorpa(uuecKuii paiioH U He Pa3/ieIeHHBIX 0ap

paMu.
216



Taxum o6pasom, MmoxHO 3aKJIOYHTD, YTO BHIbI MOT'YT BO3HH-
KaTh Pa3nuYHBIMU CIOCODaMU — KaK B TeueHme TBICAYEJIETHH,
TaK W O4eHE OBICTPO.

Muxposeonioyus.
T'eozpaguueckoe sudoobpazosanue.
Bapvepwi. ITonunnoudus.

1. HagoBure OCHOBHBIE (DODMBI BHZI000Da30BaHu.
IIpuBeanTe mpHUMeEpE! reorpadmaeckoro BUZ006-
Da30BaHHASA.

2. Yro Takoe moimmiommms? Kaxrywo pors oma ur-
paeT B 00pazoBaEEY BHIOBR?

3. Kaxwme u3 usBecTHEIX BaM BUI0B DaCTeHHI H MH-
BOTHEIX BOSHHKJIH B DE3YJIbTaTe XPOMOCOMHEIX
nepecTpoex?

78 MaxposBoJrrorms

1. Kakne BHOBI OpeBHHX PAaCTeHHH W KMBOTHBIX
BaM H3BECTHBI?
2. Yro Taroe TaKCOHOMHUECKHe Tpynms?

Cranoenenune u pazsurne KPYIHBIX TAKCOHOMMYECKHX TPYIIIL.
OBEITHO CIOBO «3BOMIOIUSA» BEISEIBAET B BoOOpakeHUU 06paskl
ANHO3aBPOB, JIECHBIX MaMOHTOB, BMEDP3IINX B IJIBIGH abIa, o
Apyrue Nof00HEIe KAPTHHBI, DTH CJIeIEI IPEBHUX (DOPM KHU3HH,
A4BHO BRIMEPIINX U COXPAHUBIIAXCS JHIITh B BUIE HCKOIACMEIX
OCTaTKOB, B COBOKYIIHOCTH JAIOT HAM HEKOTOPOE IpefCTaBIe e
00 OTeNbHBIX hparMenTax 9BOJIIONAOHHOH HeTopun. I'oBopa 06
SBOJIIOIIHHY C 9TUX MO3UITHH, MEI OGLIYHO IIOApa3syMeBaeM H3Me-
HEHHUA COCTaBa KMSHEHHBIX GOpPM Ha 3eMie B Teuenme OYeHb
ATATENBHBIX IDOMEKYTKOB BPEMEHHU, KOrga cTapele (OPMEI
CMEHUJIU HOBBIE. ITOT MIPOIECC HA3BIBAGTCS MAKPO3IBORIOYLEIL,

MBI H03HAKOMUIHCE ¢ TEM, KaK MeXaHH3MBI BHA006pazoBa-
HUA MOTYT NPUBOAUTHL K BOSHUKHOBEHWI) HOBBIX JKUBHEHHBIX
dbopm. Ocraercs, ogEako, HEACHBIM, KaK NPOUCXOAUT (hOPMU-
DoBaHHe 0OJee BRICOKHX TaKCOHOMHYECKHX KaTeropui: popua,
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ceMeiicTBa, OTpsAa, Kjacca U Ap. 3aMEeTHM, YTO He CyINecTBYeT
na)ke TAKWX TEPMHHOB, Kak, HalpUMep, «pomxo0OpPaA30BAHHE» .
«cemelicTBOOOpasoBaHne» W UM IOMOOHBIX.

IIppumEA KPOEeTCs B TOM, YTO BHICIIIHE TAKCOHOMHUYECKHE Ka-
TETOPHY TIPeJCTABIAIOT CO00H 0TIacTH adCTPAKTHEIE MOHATHA:
IPYIIEl 06beIUHAEMBIX B HUX OPraHU3MOB HE HMEIOT obmero
reEo(oHIa ¥ He 00OMEHMBAKOTCHA TeHEeTHIECKUM MaTepHaloM BO
BpEM# Pa3MHOMKEHHST, KaK 3TO MMeeT MeCcTO B Ipejejlax BU/O0B.
STH IPYIIEL IPEACTABIAT COO0K HEKHe MbICIEHHBIE KOHCTPYE-
[OWH, BLICTPOEHHEIE HA OCHOBE H3Y4YeHUA U CONOCTABIEHUA 61m3-
KHX (2 3HAYHUT, POACTBEHHBIX) (DOPM ¥ YCTAHOBIEHU A TAKUM 00-
' pasoM UX 3BOJIONUOHHEIX cBasedl. TeM He MeHee HeT IDUHIH-
MUAIHEEIX PA3IHdWil MEXKIy IPOIeccaMu 00pasoBaHHA HOBBIX
BUIOB, T. €. MHKDO3BOJIIONUe, 1 IponeccaMu (JOPMUPOBAHES
GoJsiee BHICOKMX TAKCOHOMHUECKHX IpynI. B MaxKpO3BOJIOIHE
IeHCTBYIOT Te e IPOoIecchl: 00pa3oBaHue PeHOTHIIHIECKUX H3-
MeHeHHUi, 60psba 3a CYIIeCTBOBAHWE, ECTECTBEHHEIN 0TOOD, BEI-
MWUpaHue HauMeHee IPUCIoCO0IeHHBIX (QOpM.

Pe3yIpTaToOM MaKpOIBOJIOIMOHHBIX IIPOIECCOB CTAHOBATCE
CyIIecTBeEHBIE U3MEHEHN BHEITHEr0 CTPOCHUA U (QDU3UOJIOTHE
OpPraEM3MOB — TaKHe, HaIpuMep, Kak (OpMHUPOBAHUE 3aMKHEY-
TOoH CHCTEMBI KPOBOOODAIEHHA Y KHUBOTHBIX WU IOABJIEHES
VCTHHI, ¥ SNMHUTEIHATBHEIX KJIETOK Y pacteHui. K pyHIames-
TaIbHEBIM 3BOJIONMOHHLIM ITPUOOPETEeHHAM TAKOTO POJa OTHO-
cATcs 0bpasoBaHMe COIBETHII MM IIpeBpamfeHye IIePeHIX Ko
HeYHOCTelH PeNTHIUH B KPBLIbA U PAX ADYTHX.

Hawubomnee ybeiuTeI-HBIE JOKA3aTeIbCTBA MAKPOSBOJIIOIHOE-
HBIX IIPOIECCOB IAI0T HaM IaJeOHTONOTHYECKHEe JaHHEIE.

HekomaeMple ocTaTKH. [1aleoHTOIOrHA H3yHaeT HCKOIa
MBIEe OCTATKYM BBIMEPIIHX OPTraHM3MOB M YCTaHABJINBAET
CXOZICTBO M DA3JIAYHUA C COBPEMEHHEIMHU OPTaHU3MaMHu. Ilo oc
TaTKAM IaJe0HTOJIOTH PEKOHCTPYHDYIOT BHEIIHUH 06JUK B
MepIIX OPraHU3MOB, Y3HAIOT O DACTHTEIBHOM U JKUBOTHOM
pe mponuioro. K cosxaneHW:0, H3yUeHHe HCKOMAaeMBIX do
IaeT HaM HEIOJHYI0 KAPTHHY SBOJIIONUHA ()JIOPHI U (PayHEI. Bo.
[IMHCTBO OCTATKOB COCTOMT M3 TBEPABIX YacTell OPraHU3MO
KOCTel, PAKOBUH, BHEITHUX ONOPHBIX TKAHEH pacteruii. Bo
10 MHTepeC BEI3HIBAIOT OKAMEHENIOCTH, COXPaHUBIINe Ha C
ciIefibl HOP U XO/0B JPEBHUX KMBOTHBIX, OTIEUATKA KOHEYH
Teii WJIN MeJbIX OPraHU3MOB, OCTABIEHHBIX Ha KOT4a-TO M
OTJIOKEHUAX.
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C momomisio mameonTOMOrIIECK X HaX0[0K YZaloCh IIOYTH
[IOJHOCTBIO DEKOHCTPYUPOBATE (PUI02EHEMUYeCkLLe padst, T. e.
DAABL BUJIOB, MOCTE0BATEILHO CMEHABITHX APYT IpyTra B IpO-
[EeCCe 9BOMIONUY Pa3IWYHBLIX T'DYIN KUBOTHLIX U pacTeHuH,
[Ipumepom moskeT caysxuTs SBONIONHA Jsomanu. Ee mamexmit
OPenox, pocToM ¢ HeboIsIIy 0 cobaKy, obanarens UeThkIpexIma-
-IBIX HIEPETHUX KOHEUHOCTeH U GyropuaTeIx syGos TPaBOAIHOTO
THIIa, JKHJI B MECTHOCTAX C MATKUM KINMATOM & obuIbHOT IH-
meii. K Koy Heorena pacturersHOCTS 8/leCh cTasa CyXoit, rpy-
0ot u ckymHON. Ilna mponmramms Heo0X0uMo OBIIO mepeme-
marbed mo 6osee OOMIHPHEIM npocTpascTBaM. EcTecTBemmsrit
0TOOp IPUBEN K YAIUHEHHIO KOHEYHOCTeH, COKPAIleHHIO KOJIH-
“€CTEA MAJIBIEB, YTO CIOCOOCTBOBAIO GHICTPOMY Oery. Uamene-
HHE XapaxTepa MUY IPUBEJIO K 00PA30BAHMIO CKIAMIATEIX 3y-
0os. IIponsomta Mmomuas IIepecTPORKa OPraHu3Ma 3TUX KHBOT-
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HBIX, ¥ COBpEMeHHAa JIOIaAh HallOMUHAET CBOETO IPeJKa 09eHb
ornanenHo (puc. 80).

K coxxanenunio, B D0IBLITHECTBE CIyIaeB 0COOeHHOCTH 9BOJIIO-
[NMOHHBLIX U3MEHEHHH OCTAIOTCH [JIs Hac HEU3BECTHLEIMMU, IOTO-
My UYTO JajieKo He BCerfa yaaeTcd HAWTH IPOMEKyTOTHEHIE
(hOpMEIL: IBE TPETH BCEX OPraHu3MOB, KOTODEIE Korma-aubo cy-
MIecTBOBANIM Ha 3eMJje, yTpadeHH! And Haykw. WX HeTr cpein
MCKOMaeMBIX BUAoB. Hampmmep, 0ecrio3BOHOYHEIE O0MTaTENH
IpEeBHEUX MOpeil MMeIX MATKHE Tela, Y HAX He OBLI0 TBepAoro
cKesera, 3y6OB MJIM HHBIX TBEPABIX 00pa30BaHUI, U OHU BBIMED-
7, He OCTaBWB HAKAKUX CJIEJ0B, 10 KOTOPEIM MOMKHO ObLIO GBI
BOCCTAHOBHTH UX OOIHK.

Maxpoasonwoyus. Mukposeonioyus.
dunozenemuieckue paodol.

1. B ueM pasnmune MakKpo- ¥ MEKPOIBOJIOMUN?

2. Kakne Ipomeccsl SBIATCA ABHAKYIIUMHA CHIIE-
Mu Makpossosmonun? IlpusenuTe IpUMephl Mak-
PO3BOJIIOMHEOHHBIX H3MEeHEHHH.

3. Kaxme GaKTsI Ie:KaT B OCHOBE H3YUECHUA U JJOKa-
3aTEJILCTB MaKpPOIBOJIIONHHA ?

4. Kaxoe 3HaYeHHe HMeeT UcciIeoBaHue (hUIoreEe-
THYeCKUX PALOB?

7.9. OcuoBHBIE 3aKOHOMEPHOCTH
5BOJIIOIIUN

1. 9To Takoe 3BOJHOIHI?
2. Kakue (paxThl IIOOTBEPIKAAIT 3BOJIIOIHOHHOE
yaerne? -

IIpu ocTPOeHAH (PUIOTeHETUIECKHUX PALOB OHOJIOTH-2BOJIIO-
AOHKCTEI, IOMUMO IaJe0HTOJOINIeCKUX TaHHBIX, ITHPOKO HC-
TONB3YIOT CPABHUTEIBHBIH METOM, C IIOMOIIBI0 KOTOPOTO OHE
yCTaHABIMBAKIOT CXOACTBO B CTPOEHUN OPraEW3MOB, HX DHOXE-
MHYECKUX PEaKIuAX, OCOOEHHOCTAX DABMHOXKEHHNS WJIN HMHBIX
CBOMCTBAX, II0 KOTOPHIM MOYKHO CYAUTE O IYTAX PA3BUTHA IPYE-
IILI OT ODIEeTo IpelKa.
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Usygasn mpomece 9BOMIONUY, YYEHEIE BHIACISIOT CIIenymomnIue
X2pPaKTePHBIe THIIEI SBOTIOLMHONHEIX U3MEeHEHUN: napaiienusn,
KOH6epeeryua u Queepzenyu. Hnorpa ogun duiIoreHeTHYCCK I
DAJN MOXKET COLepPKATE B cebe OpUMepPE H3MEeHeHH PasInIHOro
TUIIA,

Mapanxemusm. Xopommuix TPHMED HapajleNbHEIX H3MeHe-
HUHA TaeT sBOMOnuS ruKobpasa. [Ira PasHBIX BUJA 9TOr0 KOJI10-
1€T0 MIEKOINTAIOMmEero 9BOJIONHOHUDYIOT He3aBHCHMO IPYT OT
ipyra B Adpuxe u B I0xu0i1 Awmepuke. Boxee 70 MJIH JIeT Ha-
saK, Koria oEu oburanu BMecre, mx 00mwui Ipenox GBLT MOX0MK
Ha Ooabmryio, HOKDBITYIO IHEPCTBI0 KDhICY. Korga asa xomTn-
HEHTa Pas3oIINCh, TOMY AN baszenuiace Ha [Be 9acTu, kasx-
dasd U3 KOTODPBIX Pa3BUBAIACE HE3aBUCHMO OT ADPYToii. Opnmaxo,
IOCKOMNBKY YCJIOBUA CYIeCTBOBAHU S 00erx HOBBIX IOy JIAIIAH
OBLIM CXOAHBI, pa3BUTHe AWKO00DAas3oR 1o MapaleJbHEIMH Y-
rAvMu. Hecmorps ma To uto ompy CaMOCTOATEeNBHO XUIu Gosee

[y

70 MuE Jger, u AMEPUKAHCKUN ¥ adpuKaHCKuE AAK0OpasEl

Hble HUINY B c00bINecTBax.
Konseprenmus, Ilpn koneepzenmmoi (or saT. convergo —
IpubamKaCcs, CXOKYCh) BBOTIONUY JBA HIM Gosee BHIA, He

Puce. 81, IIpumep KOHBePreHTHOH 3BOTIONHE — KDYVIHbIE BOTHEIE
“FHUBOTHBIE, TPUCIOCOOIEHHbIE K ObICcTpOMY mTaBaEmIO: nenshua
(MJIeKonnTaomee), akyira (peiba), muETERH (mTEOa), HXTHO33aBD
|BBIMepIIasn penTuims)
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CBA3aHHbIe GJIM3KHM POJACTBOM, CTAHOBATCH Bee Gomee u Gosee
OXO0KAMH ApyT Ha Apyra. Taxo# TUI 3BOJIONVOHHBIX H3MEHe-
Hu ABIAETCH Pe3yJIbTATOM IPUCIOCOOIeHNHI K CXOTHEIM YCJIO0-
BUAM BHEITHEH cpenbl. KpynHEIe BOJHBIe XUITHUKH, TOKA3aH-
HBle Ha pECyHKe 81, BOSHHKJIH B YETEIPEX COBEPINEHHO PAa3HBIX
IpyIIax: CPeAH phib, IPeCMBIKAIIAXCA, ITHI] ¥ MIEKOIATAT0-
mux. VIX BHeITHee CX0ACTBO BOHUKJIIO B IIPOIeCcce 3BOIIOIUOH-
HOTO Pas3BUTHA IOZ BIUAHEHeM 00pas3a XU3HU U (PAKTOPOB BHEII-
Hell cpelsl IPH COBEPIIEHHO DAsHBIX MCXOAHEBIX IOJIOXKEHUAX
OPTaHM3MOB. DTO CXOJCTBO CKPAIBAET IIIyOOKMe Pa3IuINs BHYT-
pPEeHHETO CTPOeHNs U 00MeHAa Bel[eCTB, KOTOPhIe CBUeTeIbCTBY-
IOT O CTOJB XK€ TUIYOOKHX PasiIMYMsX 9BONIOIMOHHOW UCTOPHH
H306pAKeHHBIX KHBOTHEIX. IIyTH SBOJIONMOHHEBIX IPe0dpaso-
BaHUH WX BHEIIHETO CTPOEHUs MOYKHO H300pasuTh B BUAE CXO-
OANIAXCA B 00INeR TOUKe BEKTOPOB, HaYalbHOE IOJ0KeHne KO-
TOPBIX OBIJIO COBEPIIEHHO DA3JIHIHBIM.

Tomozorus u asajorus. [Ipu napajie/ibHON I KOHBEPreHT-
HOI 9BOJIONMY CXOACTBO BHEITHErO CTPOEHUS MOKeT OLITH pe-
3YJIBTATOM 20M0/02UU — TIPOHCXOKIEHHA OT OOINero mpeaxa
(IpEMepOoM SBISIOTCA KOHEUHOCTH PASHBIX IPYIIII IIO3BOHOYHBIX
KUBOTHEIX, PHC. 82) WII¥ AHAI02UU — HE3aBUCHMOM 9BOIONWH

Yenoeek Kut Mrmua

Puc. 82. TOMOJIOTHYHLIE CTPYKTYDEL: CKeseT NepefHIX KOHeTHOCTel
uyenoBera (pyxa), kura (1act) u oTHLE (Kpewio). Cxoxerso OCHOBHEIX
AJIEMEHTOE CKeJjieTa (BhIJEJIEHEL IIBeTOM) VKa3EIBaeT Ha 00ImEOCTE
TIPOHCXOXKEHN, DA3IHINA JKe B CTDOSHHH KOHEYHOCTeH cBA3aHEI

¢ BHITIOJTHEHHEM pasHuiX QyEKIEH
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Te€X CHCTeM OPraHOB, KOTODEIE BEITOIHIIOT CXOIHBIE DYHKITAN.
flcHo, Hampumep, uTo KPBELIBSA Y NTUIl U HACEKOMBIX HMEOT
Da3HOEe TPOUCXOIKIeHUE — 5T0 IPpHMeD a"HalIoTun. ['oMomrorimy-
HbI€ CTPYKTYDEI yi3Xe B oMODHOHANIBHBIH Iepuof DPAsBUBAIOTCS
10 OMHAKOBBIM Te€HETHYECKHM HPOrDaMMal. Amanoruunsre
CTPYKTYDEL, HA000DOT, BEIIOJIHAIOT OfHHAKOBLIE byeKOUN, of-
HaKO He MMeI0T 00IIero reHeTHIeCKoro basuca. IITuner n MYXH
JIETAIOT B OHOH cpefe, HO He UMEeT 00IIIero KphIIATOTO openkKa
1 IYTeHIeCTBYIOT B 9BOTIOIIHOHHON HCTOPUH DasHEIMH MapHIpy-
TAMH.

Auseprennusa. Oxra us Haubosee 06MUX cxenm BBOJIIOITHOH-
HOTO IIpomecca, PeKOHCTDYMPOBAaHHAS GHOIOraMi Ha OCHOBe
A3YUCHUS NaNEOHTONIOTHIECKHX JaHHEIX, OpencTaBjieHa 06BIY-
50 B BH/Ie BOIIOIHOEHOTO JDEBa ¢ PaCXOOAIINMECH BETBIMI.
JTo 06pas dueepzernmuoii J6010YuL, urn paduayuu: obmui
IDEAOK asr HAYaII0 ABYM MK GOTBIIEMY KOJIHYeCTBY hopM, KO-
TODEBI€, B CBOIO OU€peAs, CTall POAOHAYANbHNKAMIE MHOTHX BHU-
10B ¥ ponoB. [luBepresnus (ot iar. divergo — OTKJIOHAIOCE) —
PACXOAAIMAACS 3BOMIONUA — [OYTH BCeraa OTpa’kaeT pacirupe-
HH€ aNanTanui K HOBBIM JXKH3HEHHBIM ycrosuam. Takr, Kmace
“LIEKOIMTAIOM X PACTIAJICA HA MHOTOYHCICHHEIE OTPSALEI, IPe-
-TABUTEN KOTODBIX Da3IHYaiOTCs IIo BHEITHEMY CTPOEHHIO,
7COOEHHOCTAM 3KOIOTHH, 110 XapaKTepy (QHM3WOIOrUYecKux u
TJOBeNeHYECKUX amamTammi (EacekomosgHEIE, DYKOKDELIEIE,
<HIHBIE, KATOOGPA3HEIE 7 AD.).

T'nasubie snann sBomromuny. VismeHenus oprasuaMos s opo-
<€CCe 9BOJIONMU MOTYT MMETh DasIHuIHEIN MacmTab ¥ Xapak-
ep. [lna noruMarus neropmueckoro Pa3BUTHA OPTraHHAYECKOT0
MHPA BAXKHO ONPENIeNINTE IIABHEIE THHUHN eBoronun. X BeIfe-
IAI0T TPH,

1. Apomopgpos (or rped. airomorphosis — mogmmMa dop-
“y) — Haubosee cymecTBeHHEe 9BOJIIOIUOHHEIE U3MEHEHS,
TaKkve H3MeHEHUS MOBEIIIAIOT 00Imui yposens OpTaHu3anuy,
SCIEACTBHE Yero KUSHeAeATeNbHOCTh OPTAHH3MORB YCUIHuBaeT-
3. ApoMopdo3s! garoT SHAYHUTEJbHBIE IPEUMYIECTBA B 60phie
=4 CYIIEeCTBOBAHUE, JEJIAI0T BO3MOMKHEIM IIEPeX0J B HOBYIO Cpe-
ov obuTarna. K apoMOpP(03aM Y JKHBOTHBIX MOIKHO OTHECTH TI0-
*BJICHIE YKUBODOMKIEHU S, CIOCOOHOCTH K OOAAEPIHAHUIO TOCTO-
HHOM TeMIepaTyphI Tesa, BOSHUKHOBEHHUE 3aMKHYTOI cHcTe-
{51 KPOBOOOpamienus, a y DacTeHWN —— IOSBJIeHHe IIBETKA,
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COCYAMCTOM CHCTEMEI, CIIOCOOHOCTH K IOAeDIKAHUI0 I PeryJin-
POBAHMIO ra3000MeHa B IUCTHAX.

2. Houoadanmayus (oT rped. idios — cBoeoOpasHEIA U JIaT.
adaptatio — mpucmocobienne) — 9TO HPOTPECCUBHEIE, HO MeJ-
KHe 5BOJIOIMOHHBIC U3MEHEHH A, KOTOPEIE IIOBRIMIAOT TPHUCIIO-
COBIeHHOCT OPTAaHM3MOB K YCIOBHAM CpPelbl O0UTaHUA. W nno-
amanTanmua He COIPOBOXKZaeTcs M3MeHeHHeM OCHOBHBIX HepT
OpraEM3anuu, OGIIIM IO[EEeMOM ee YPOBHS U MOBEIIIEHHEM HH-
TeHCHBHOCTH ;KU3HeIeATeILHOCTH OpragnaMa. [IpuMepsl HIHO-
aJanTanuil JaeT 3allUTHASA OKPACKA XXUBOTHBIX HIH TIPHCIIOCO6-
Jenusa HEKOTOPHIX puIb (kambasa, cOM) K JKUSHH Y JHA — YILIO-
[IeHre TeJa, OKPACKa IOJ I[BeT IPYHTA, Pa3BUTHE YCHKOB U IID.
IIpyroi mpuMep — IPHCIOCOOJEHUA K IIOJIETY ¥ HEKOTOPBIX BH-
0B MJIEKONMTAIONIUX (JeTydne MBI, OeIKA-TeTATH).

[IpuMeps MAXOAJAlTalUy y PACTeHUH — MHOTr000pasHbIe
IpHUCIOCOBIeHNs K IepeKPeCTHOMY OIBIIEHNIO BETKA HACEKO-
MBIMHA WM BeTPOM, IDUCIOCOOJeHHUs K PacCeMBaHWIO CEMAH.
VizroaZanTamuy IPHABOAAT K BOSHHKHOBEHMIO HU3IIMX TaKCO-
HOMHWUYECKUX TPy (BUAbI, DOABI, CEMEHCTEA).

3. [lezenepayusa (oT JaaT. degenero — BEIDOXKJeHHeE) BeleT &
VIIPOIEeHHI0 OPraHW3aliH, yTpaTe pAjfa CHCTeM M OpraHoB X
YACTO CBA3aHA C IEPEeXO0J0M K MapasHTHUeCKOMy 00pasy Kus-
HU. YOpoIleHHe OPraHMW3alUy NapasuTa 3aTparuBaeT IIPeXx e
BCETO CHCTeMBI, HeOOXOMUMEIe JIA KU3HU B OTKDBITON cpeje.
HO JUITHUE BHYTPYU XO3AWHA — OPTaHbl OPHEHTAlluN, THUINEeBa-
peHus, IBUKeHHd U T. I

IIpu ofmeM yIpOINeHWH OPraHW3anuyu y MapasuTOB BOBHH-
KaloT cremmdUUecKHe IpHUCIOocobiIeHuA (IacTo BechbMa HU30-
HIIpeHHLIe) K YCIOBHAM XKH3HU BHYTDH XO3AWHA. Y nmapasuTe-
YeCKHX uUepBell MOABIAIOTCA HNPHUCOCKH, KPIOYKH, MOIYyHA0T
3HAYUTEIRHOE PA3BUTHE OPTaHbI DA3MHOMKEHHA.

IIyTH SBOMIONWYE KPYIHBIX CHUCTEMaTHYECKHX TpPyII (m2-
npEMep, THIIOB B KJIACCOB) OYeHb CJI0KHBI. Hepenxo B pasBi-
THWM 3THUX TPYII MPOXUCXOIHAT CMEeHa d9BOTIOIUOHHBIX JIAHUH.

Apomopdo3sl CIydamTcsa TOopasfo pewe [0 CPaBHEH
¢ WAMOANaNTAINAMY U 3HAMEHYIOT, KaK IPaBuio, HOBBIT 3Tan
DA3BUTHSA OPFaHWIECKOT0 MUPA. 32 KaXKABIM apoMoD(Oo30M Ce=
IyeT MHOKECTBO HMAHMOAJanTalui, KOTOPbIE ofecmegnBaOT
BoJsee IIOJMHOE HCIIOIB30BAHNE BCEX DECYPCOB CPEJIBI U OCBOCHHEE
HOBBIX MecTooOHTaHWI. ¥ KMBOTHBIX, HAIIPHMeD, KPYyI
apomMopd030M TIPH Iepexoje Ha CYIIy ABAJIOCH PASBUTHE B
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DEHHET0 OILJIONOTBOPEHHS, a TaKIKe DAL IPHACIOCcobaeHMit K pas-
BUTHIO 3apOJbillia B fAiIe Ha cyme (BCIOMHHUTE 0CODeHHOCTH
PasMHOKEeHHS 36MHOBOJHEIX, IPECMBIKAIOIINXCS).

IITHOEL X MTEKONHUTAOMINE 3aHAIH TOCIIOLCTBYIONIEe MOM0-
“KeHMe CDel Ha3eMHBIX JKUBOTHHIX. IlocTogHHAasR TeMIIepaTypa
T€Jla IO3BOJINIA UM BBIXKATE B YCIOBHAX OJIEIEHEHUS U IIPOHUK-
HYTb JaJNeKO B XOJOJAHbIE CTPAHEL. ¥ CIEITHOMY PasBUTHIO 3THX
TPYIII CIIOCOGCTEOBANA ¥ apOMOP(O3EI, U UAMOANATITALIH, KO-
TOPBIE IIO3BOIHIN MIEKONUTAKIIUM OCBOUTE HA3EMHYIO, 4 IITH-
IaM — BO3AYIOHYIO CPeny.

ITapannenusm. Koneepzenyus. Hueepzenyus.
T'omonozus. Ananozus. Apomopgos.
Houoadanmayus. Jezenepayus.

1. Ha3oBuTe OCHOBHEIE THIIEI SBOTIONMOHHEIX H3Me-
HEeHHH.

2. YTo Taxoe mapalTensHEIE H3MEHEHM, KOHBEp-
TeHTHEIe, JUBEDPreHTHEIe?

3. B UeM OT.IHYHe TOMOJOTHIHEIX CTPYKTYD OT AHa-
4,

JIOTHYHEIX?
KakoBh! riIaBHEIe THHUY 3BOMIOTHAR?

Kpamioe codepiarue znagol

IBOJIIOIIMOHHAS HAES COCTONT B VTBEDIKACHIHT TOI'0, 9TO JXHUEBEIE CY-
[eCTBAa C TeYeHHWeM BPDeMeHU IOCTeIeHHO H3MeHATes. Sacryra [ap-
SHHA 3aKJII0YAEeTCA B TOM, YTO OH DACKPELT TJIABHEIE IBMIKYIIUE CHJIBI
3BOJIOITHHA.

JapBuH yBUEN Da3UTENbHYI0 H3MEHUYHBOCTE KHSHEHHEIX dopm 1
“AeJam BEIBOA, 9TO H3MEHEHHA OPraHU3MOB OT HONYJISIUY K ITOIYJIsH-
"HH COOTBETCTBYIOT USMEHEHHAM YCJIOBHII CPEIEl, B KOTOPOH IPOXO0-
IUT HX KHU3HE. :

Hanuuwe mepemnoBBIX CBOMCTE TO3BOILET OpraEu3MaM 0Ka3bIBATE-
-4 nobenurenamu B Gopsle 3a cymecTROBaHHE, BrixxuBas, oHE HMEOT
TDEUMYVINECTEO B Iepefiade 3THX TePeNOBLIX CBONCTE CBOEMY IIOTOMCT-
3v. JlapBYH HA3BAJ 3TOT IDOIECC ECTECTBEHHBIM otbopom,

[lapBUH Nosarai, 9YTo 0OCHOBOH SBONIONHAOCHEOIO IpoIecca ABIAeT-
A HacleACTBEHHAs H3MEeHIHBOCTH. HacnencTBeHHAA HU3MEeHUYMBOCTD
TOCTOAHHO NOAAEPIKUBAETCA NOABICHAEM MYTATIHH W MeHeTHUeCKOoil
DeKoMOUHANMeH — HelpepPBIBHLIM IIPOIECCOM IEPETACOBKH T'eHOB B
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npornecce obpasosaand 3uroT. CoBpeMeHHEIe HCCIEN0BATEIH MOTYT H3-
MepATh 9TH BADHAI[HY ¢ TOMOIIGLI0 CIeNHATLEEIX CHOXHMHIECKUX Me-
TOJIOB.

IlonynAnuoHHEAS FreHEeTHKA CMOTJia O0BACHUTD, Kak BeAyT cebsa an-
JIeNTH B IOMYJIAIIAH, B UeM COCTOAT MeXaHU3MEI, H3MEHAIOIINe YacTo-
TEI ajienel. YUeHbIe ONPeelsoT SBOMIONHI0 KaK H3MEHeHWs I'eHO-
dOoHIA, IO3TOMY U3yIeHHE COCTABA FeHOQOHa HMeeT GONLIN0e 3HATE-
HHe IJiA 3BOMIIIHOHHBIX HCCIEeA0BAHUH.

EcTecTBeEHEIH 0TO0D YHEHYTOXaeT MeHee IIPHACIOCO0/IeHHEIe T'eHO-
THIIBI, CIAEACTBHEM Yero SBISeTCH YBeIHUeHre IONyAANuoHHOoH afan-
TANWH K YCIOBUAM cpefbl. IHOTA IPOABIIEHUA ECTECTBEHHOIO 0TOO-
pa HampaBJeHk! Ha TO, ITO0EI HOLAEPKHEBATE yike CyIecTByomue de-
HOTHIILI. DTO CTa0HIH3HDYIOMA 0TO0D; OE OOEIYEH TaM, I'ie YCIOBHSA
JXKHUBHH OCTAIOTCHA IOCTOSHHBEIMH B TedeHHEe AJIHTEJIbHOI'O0 IEepHOZA.
Npusxymuii or60p, B IDOTHBOIOIOKEOCTE CTA0HIW3HDYIONIEMY, CIIO-
cobcTRyeT H3MeHeEnAM QeHOTHIOB. [eficTBHEe ero MOMKeT IPOABIATE-
cH OYeHb OBICTPO B OTBET HA HEOKUAAHHEIE U CHUIIbHBIE H3MCHEHUS
BHEIITHHUX YCIIOBHH,

VcTaHOBJIEHO MHOKECTBO H30JIHMPYIOIINX MEXaHM3MOB, KOTODhIE
MOT'YT NPHUBOAUTH K OTPAaHWJIEHHAM reHHOro obomena. Buarozapa mm
TIPOKCXOAXT 00pasoBaHWe HOBEIX BHJIOB.

Hosrrit BE MOKeT BO3HHUKHYTE BCIEICTBHE PaculieHeHUA apeaja
monyaanun 6apeepamMu. JTOT IPOIECC MOYKET IPOHMCXOAUTE Ha IEeDH-
(epun apeaia HCXOZHOIO BHAA, i€ VCIOBHA KH3HH OTIHUYAIOTCA 0T
OBLIYHEIX U TOe aKTHBH3HDPYIOTCA IPOMECCH! eCTECTBEeHHOTO 0TOOpa.
Dro reorpadugecKoe BufoobpazoBaHue.

HoBble BHALI MOTI'YT BO3HHKATE TAKJKE B De3yIbTATEe XPOMOCOMHEIX
IepecTpoek (IOMHIIOUIHHA).

HeT DpHEOWOHANBEBIX DA3IHIANR MeKIY IpoIeccaMH ofpasoBa-
HUHA HOBBIX BHI0B (MEKDOSBOJIONHEHR) U NIpoleccaMi QOPMHPOBAHHS
foJIee BEICOKHX TAKCOHOMHYECKHX IDYIN (MaKkpoasBogonueit). B Mar-
PO2BOJIIOIHAY IEHCTBYIOT TE K€ IIPOIecChl: BOSHHKHOBeHHE (DEeHOTHIIH-
UeCKWX M3MeHeHWH, Ooprba 3a CyIecTBOBAHUE, ECTECTBEHEEIN 0T60D,
BEIMHpaHHe HauMeHee IPHCIOCObIeHERIX hopM.

VueHEle BBILEIAIOT CAELYIOMHAE XapaKTepPHRIe HANpABICHHA 9BO-
JIIONUOHHLIX H3MEHEHHH: MapajjlellidM, KOHBEDPreHII N U JHBEPTeE-
uudA. Meorga ogus (QUIOreHeTHIEeCKHH DAL MOKET COfepKaThk B cebe
OpuMepHl HSMEeHeHHH Pas3jIH4YHOr0 THIIA.




[71aBa
Bo3sHUKHOBeHME
1 pa3BUTHE XKU3HU
HAa 3eMJie

W3yuuB 3Ty IJ1aBY, BB y3HaeTe:

® 0 2unOmesqx G03HUKHOBEHUA KUSHU,

® 00 s60at04UL 63247008 HA BOSHUKHOBEHUE
U paseumue Kuswu; :

® 00 OCHOBHBIX IMANAX DPAIGUMUA KUSHU
HA 3emae.




8. ]. « ' MII0TEe35I BOBHUKHOBEHU A

JHKU3HN
ﬁ 1. Yo Taxoe rumore3a’?
2. Yem rumoTeza OTIAHYAETCH OT 33KOHA WU Te-
opuur?

3. Yto Taroe HaygHEBI meron? B wem ero ocHOB-
HOH MpHEOHII?

Bompoc BO3SHHKHOBEHHUS W DAasBUTHA }KU3HU HA HAINEH Ija-
HeTe — OJWH W3 HauboJiee CI0KHBIX B B TO K€ BpeMs MHTepec-
HEIX B COBPEMEHHOM ecTecTBO3HaHHH. C ApeBHEWIIHX BDPEMeH
OH 3aHMMAJ UeJIOBEYEeCTBO B OBLJI MPEIMETOM CIIOPDOB HE OJHOTO
IIOKOJIeHUA YIeHbIX. He TonbKO OHMOJIOTH, HO U XUMUKH, (QU3H-
KM, reojoru, Guiaocodsl A0 CEero OIHS IPUHWUMAKT aKTHUBHOE
ydJacTHe B IOMCKaX OTBETA HA HETO. JTO 00BACHAETCA TEM, 9TO
PeIleHre faHHOR TPO0JIEMEI IMeeT He TOJIBKO0 Hay9HOe, HO U MHU-
DOBO33DEHUYECKOe 3HAUYEeHHE.

OcHoBHas TPYLHOCTE CBA3aHA C HEBO3MOXXHOCTBLIO IIPOBEje-
HUS IPAMOTO SKCIIEDAMEHTA 110 BOSHHKHOBEHUIO KU3HU. ¥ 9e-
HBIE MOTYT JIMIIL MOJEJIHNPOBATEH T€ YCIOBHSA U IIPOIECCHI, KOTO-
pele, II0 UX MHEHHWIO, MOTJIM B KOHEYHOM CUeTe IPHBECTH K II0-
ABJIEHHIO XU3HHA Ha Hamel miaasere. OQHAKO HEOCTATOUHOCTE
HAITHUX 3HAHWUHM IPHBOJWUT K TOMY, YTO MHEHUS YUYEHEIX IIO OT-
IeLHBIM BOIIPOCAM HE TOJHKO He COBIAAAIoT, HO B ORIBAIOT IIPO-
THBOIOJIOKHEIMH.

PasyimuHbIe IPEACTABIEHUAA O BOBHUKHOBEHNH HHU3HH MOMK-
HO 00BEIUHUTE B IATH THIIOTE3:

1) xpeanmmoaraM — BoyKecTBeHHOe COTBODEHHE KHUBOI0;

2) caMOIDOW3BOJILHOE 3aPOKJEeHHE — KHUBBIE OPraHHW3MEL
BOSHUKAIOT CAMOIIPOU3BOJBHO U3 HEXUBOTO BEI[ECTBA;

3) rumoTesa CTAMHOHAPHOTO COCTOAHNUA — KHA3HB CYIeCTBO-
BaJsia BCerma;

4) rumoTe3a TAHCOEDMHHA — JXH3HL 3aHECEHA Ha HAITy IIa-
HETY U3BHE;

5) rumoTesa OHMOXMMHYECKON S9BOTIONUHN — XHU3HL BOSHHAKJIA
B Pe3yJLTaTe IPOIECCOB, MOAUNHAIINUXCH XUMHYECKAM I (QH-
3WYECKHM 3aKOHAM.
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Kpeanuorusm (ot 1ar. creatio — COTBOPEHHE) pacCMaTPHBAa-
€T BOSHHKHOBEHNWE JKUSHU Kak NPOSABIIEHHE BOJIH Bora; 06 sTom
rosopurca B Bubiuu u apyrux cRamennnix kEnrax. B HaCTOA-
miee Bpemsd B CIITA u npyrux cTrpasax CYIIECTBYIOT IEHTDEI «Ha-
YIHOI'O KpealMOHU3Ma » , IIBITAI0IIUeca 060CHOBATE 5Ty IHIIOTe-
3y. IIpoTuB «HAyYHOrO KpeanmmoEu3MA » BEICTYIIAIOT Jake MHO-
e CBAIICHHNKH, CIATasA ero He HAYYHEIM U He DeJTHTHO3HEIM,
a CKOpee HJIe0JOTUYEeCKUM TeUeHHEeM.

CeameHHUKA moaramoT, 9To BepyIOIue IOCTATAIOT UCTHHY
Jepes BorxecTserHOE OTKpOBEHUE U Bepy, a IO3TOMY UM He HYX-
HEI IOKa3aTeNbCTBa BoiXeCTBEHHOrO BOSHAKHOBEHNS K UZHIL.

I'1aBHEIA IPHHNUD HAYYHOTO METOMA — «HUUEro He IIDUHH-
Mall Ha Bepy». CrhemoBaTessHO, JOTHYECKH HE MOYKET OBITE IIPO-
THBOPeYHA MEeXAY HAYIHEIM U DEIUTHO3HEIM 00'BACHEHUEM BO3-
HUKHOBEHWA JKASHU, TaK KaK 3TH ABe chepsl MBINIJIeHNS B3a-
HMHO UCKJII0YAIOT OfHA ADPYTVIO.

IIpomecc BoxxecrrernOro COTBODEHHA MHPa MLICIHUTCH KAk
IMEBIIWH MeCTO JHITh eQHHOMKILI U II03TOMY HEHOCTYIIHBI
ans uccnenoBaHuA. Hayka saHMMaeTca TONBKO TeMH SBIe-
HUSAMH, KOTOPbIE MOAIAal0TCs HabMI0IeHUIO K 9KCIIeDHMEHTATLHO-
My mccaefoBanuio. CirenoBaTesbHO, ¢ HAYYHON TOYKH 3peHud
FUTIOTe3y BO’KeCTBEHHOr0 BOSHWKHOBEHUS KMBOTO HEIL3S HI
10Ka3aTh, HM OIPOBEPTHYTh. MEI 1 He OyZeM 5THM 3aHUMATHCS.

I'nnoresa caMoONpPON3BOIBHOTO 3aPOK TSNS KUSHH C AHTIL-
HBIX BPeMeH m 1o cepeAmsbl XVII B. He mozBeprasach CoM-
HeHNI0. CIMTAIOCE, UTO JKUBEHIE CYIIECTBA MOT'YT MOABIATHECS M3
HE)KUBOH MaTepuu, HapUMep DEIOEI U3 mia, YEePBU W3 MOYBHI,
MBIITH U3 TPAMOK, MYXH W3 'HAJIOTO M5Ca; IPEAIT0IaTaI0Ch TAK-
e, ITO OAHH (OPMBI MOTYT IIOPOKAATh APYTHeE, Haupumep K3
IIOOB MOTYT 00pa30BBIBATHCA IITHIIEI U X HBOTHEIE (puc. 83).

IMepBs1it yaap 0o mpefcTaBIeEHaM O caMO03apOosKIeHNH HaHeC-
- 9KCIIePUMEHTEL HTATbAHCKOr0 yueHoro ®panuecko Pexn, ko-
TOpbIi B 1668 r. noxasan HeBO3MOKHOCTE CaMO03apOXKAEHUST MYX
3 THUIOMEM Msace. @. Pexu B3AI HECKOIBKO COCYLZOB U IOMEC-
THJI B HUX KyCOYKH Msca. JacTs COCYNO0B OH OCTABUI OTKDHITHI-
MH, 8 1aCTh IPUKPELT Kuceeld. Yepes HECKOILKO AHEH B OTKDHI-
TBIX COCYHax MfACO KUIIEJIO INYMHKAMHA MYX, 8 B 3aKPAITEIX, XO-
TA M#ACO ¥ THHJIO, IMYMHOK He Obwro. Ha aToM ocHOBAEWU GBI
CAEJAH BBIBOZ, UTO INIUHKH HOSBUIUCE U3 OTIOKEHHBIX MyXa-
MHE AW, & He CaM03apOAUINCE.
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Puc. 83. CrapueHLIe OPEACTABIEHAS O CAMO3aPOXK/IeHUH: clleBa —
TIpeBpamesye IJI0AOE B DEI0 W ITHII; CIIpaBa — IPEeBPaleHHe ILJI0/I0B
B YTOK

HecmoTps Ha 3T0, HOEH CaMO32aPOXAeHHA KUSHH COXPaHA-
auck no cepenunsl XIX B. CIIopsr MeXX Iy CTOPOHHHKAMHE U IIPO-
TUBHUKAMH CaMO3apPOXKAeHUA 0COOEHHO YCHIHJIUCH IIOCJEe OT-
KPBITHA MHUKDOOPTaHU3MOB.

He nany OKOHYATEIRHOTO OTBETA HA BTOT BOIPOC U SKCIIEPH-
MEHTHl HTaJbSHCKOT0 HaTypaamcra Jlamsapo Coannasmanwm,
IIPO/IeMOHCTPHUPOBABIIET0 HEBO3MOXXHOCTH CaMO3apOXKIeHUS
MUKPOOPTaHU3MOB B MUTATEIHHBIX OyIEOHAX IOCTE UX KHIIAYe-
HHMA B 3alasHHBIX cocyZaxXx. CTODOHHUKH CaMO3apOKAeHHA
VTBEDIKIAIH, UTO «KHSHEHHAA CHJAa», HaXOAAIIAACA B BO3AY-
Xe, OT BHICOKOH TeMIepaTyphl PaspyIIaeTcs, a4 TAK KaK COCYA
3aragH, TO M CAaM03aDOXKeHHe HEBO3SMOKHO.

B 1859 r. @pannysckas akaneMus HAVK yIPeLuiia IPeMHUI0
TOMY, KTO, HAKOHEI, CMOXET Da3peIlIuTs 3Ty npobiaeMmy. ITY
npemuio B 1862 r. moxyeun dpaEnysckuil yuensi Jlyu Ilac-
Tep, KOTOPBIN IPOBEJ IPOCTOH, HO O9EHD NOKAa3aTeJIbHBIA 9KC-
nepumerT. OH KunaTui OyJI60H B K0JI0ax ¢ JIMHEHEBIM S-H30THY-
TEIM KOHUMKOM, B KOTODOM OCE/Iaji BCe CIIOPEI MAKPOOPraHUs3-
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MOB, cofepxamuecs B BO3yXe, MOCTYNABIIEM B KOJOY IIOCie
kunsgyeHuA (puc. 84). Xopomio NpoKANAYEHHAS MTHTATETLHAS
Cpelia ocTaBajlack CTEDUIBHOM, XOTH JOCTYI BO3LYXA C «IKU3-
HEeHHO’ cuyoé» 6bLI obecHedeH, HO CTOMIIO CMOYHTE 0y IBOHOM
H30THYTOE KOJIeHO, KaK B K0JI0e HaYMHAIOCh HHTEHCHBHOE Pa3M-
HOMKEeHHe MHKDOOPTaHM3MOB.

Tak oxOHYATEIbHO GBI OIPOBEPIHYTA MHIIOTE38 CaMO03apOIK-
IeHUA KU3HU. BELT chopMyupoBan 3ax0oH «Bce 3XHWBOE M3 JKH-
BOT0», IMEBIINY GOJIbINOe 3HAYEHNE /I8 PA3BUTHS GUOJOTHH.

Onnaxo aTo mopoamio Apyryio mpobaemy. Eciau 1is BOSHEKHO-
BEHMS JKUBOT'0 OPraEM3Ma HeOOXOAHM APYIrod XKHUBOH OpraHmsM,
TO OTKyZa B3AJICHA IIEPBBIM KHBOH OpPraEwaM? OJTO JAJ0 TOJUOK
X IIOABJIEHUTO THIIOTE3 TAHCIIEPMUH.

T'unore3a maHcIepMHH EMeeT MHOIO CTOPDOHHUKOB, B TOM
GHCIe W CPelH BHAHBIX y4eHbiX. OHH CYHTAIOT, YTO BIEPBHIE
KU3HB BO3HWKJIA He Ha 3eMJIe, a CIHODHI GakTepuit U Apyrux
MUKDOODPIraHU3MOB MOIJIH OBITE 3aHECEHE] HA Hee ¢ IOMOIIbIO Me-
TEOPHUTOB. [eHCTBATEIFHO, B HAVIHOH MEeYaATH MOSBIISIOTCS CO-
00IIeHUA O HAXOXKIEHUH B MeTeOPUTax 00BLEKTOB, HATTOMUHATO-
MOuX NPEMUTHBHEIE (DOPMEI JKU3HH, TEM He MEHEe C IOJHOH yBe-
DEHHOCTBIO TOBODUTH 00 WX GHOJOrMYEeCcKOdl HPHPOJEe yueHBIE
eIle He MOTYT.

Oprako runoresa maHCIePMUH He IpeIaraeT HUKAKOro 06m.-
ACHEHWA NePBUYHOTO BOSHUKHOBEHUS KU3HH, OHA UL IEITA-
eTcA O0'bACHUTH IOABIEHME KU3EY Ha Semue. OHa He oTBeuaeT
Ha BOIIPOC, KaK BO3HUKJIA XKU3HE, 4 IIEPEeHOCHUT 3Ty IIPobaeMy B
KaKoe-To Ipyroe Mecto BeceleEHOH.

Orpumnasve axTa caM03apOoXICHUS XHIHHA B HacTodAlee
3peMs He IPOTHBOPEYUT NPEACTABIECHUSM O NPUHIHITHAILHON

Puc. 84. Koxba
ITacrepa
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BO3MOXHOCTH Da3BUTHS JXKW3HA B IPOILIOM U3 HEOPraHUYECKOH
MaTepHuH.

B 20-e rr. XX B. pycexuii yaensri A. . Onapus u aHTIINYAHAE
k. XonneiH BRICKA3AJIW THIIOTE3Y O BOSHUKHOBEHWH JKH3HH
B IIpomecce OMOXMMHAIECKO 9BOIONUH YIIEPOAHBIX COeIAHEHUM.
DTa rEmoTe3a W JIErJa B OCHOBY COBDEMEHHEIX IPE[CTaBIeHAN.,

Epeauuonusm. Camonpouseonvroe 3apoxcenue.
T'unome3a cmayuoORAPHOZ0 COCMOAHUA.
I'unome3a nancnepmuu.

T'unomesa 6uoxumuieckoll I60NIOYUUL.

1. Kaxkve runoTe3sl BOZHUKHOBEHNAS KHU3HN BAM H3-
BECTHBI?

2. TTouemy npezncrasiesue 0 BoKeCTBEHHOM IPOHE-
'XOK/JIEHWH KU3HW HeAb3Ad HHA NOATBEPAWUTH, HE
OIpOBEPTHYTE?

3. Ha xaxo#i BOIIpOC HE OTBEYAET TAIOTE3a ITaHCIeD-
Mun?

4, Kaxwve OOBITEI DOKa3aJHA HEBO3MOKHOCTH CAMO-
3apOKIeHHAA JKA3EN B HACTOAIIEE BpeMa?

8.2. Passurue IIPEeICTaABICHUN
O IIPOMCXOKACHUN KU3HMU.
I'mnoresa Omapura —
XoJamenHa

1. Kakne XHMHYECKHE COeJUHEHHHA HA3ZBIBAKD
moJIHMepaMu? :

2. Kakoe crpoemme umerT Oenkn? KakxoBsl
GYHEKIIHE B KIeTKax?

3. Kaxkue HyKJIeHHOBEIE KHCJIOTHI BaM H3BeC
KaxkoBsl uX QyHEKOHH B KIeTKe?

B 1924 r. A. Y. Onapun ony0JHKOBAJI OCHOBHBIE IOJIO
HHS CBOEH THIOTEe3hl IPOHCXOMKIECHHUS KU3HW HA 3eMIe.
WCXOQUJ M3 TOr0, 9TO B COBDPEMEHHBIX YCJIOBHAX BO3HHE
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HOEEHHE XHBBIX CYIIECTB M3 HEKHBON IDHPOLLI HEBO3MOK-
HO. AOHOreHHOE (T. €. 6e3 yYacTHs KUBEIX OPTaHU3MOB) BO3-
HUKHOBEHHE JXHBOM MaTEeDHH BO3SMOKHO GBLTIO TOJBKO B ye-
TOBUAX NPEBHEW aTMOCHEDEl U OTCYTCTBUS KUBBIX OpraHm3-
MOBE.

IIpennonaraercs, uro ConHIe W MIaHeTh CommeuHoit cucre-
MBI BOBHHKJIU U3 00JIaKa KOCMHUYECKOH IIBIIH. Bospacr 3emuu
cocrasider Oonee 5 mapy rer. Cragara TeMIepaTypa 3eMJiIu O5I-
7la O9€HBb BBICOKOM, [0 MEDEe €€ OCTHEIBAHUS TIIKeIhIe BEIecTBa
ocefany K NeHTPY X 00pa30BBIBAIYA AAPO IJIaHETE, a 6oJee Jer-
KHe — ee 000m0uKy. ITocTeneHHO rasnl, BOBIEUCHHEIE BO BHYT-
DEHHNE CJIOM IVIAHETHI, HaYall BEIAENATHCH, W GIArOfaps mM
o0pasoBanack 3eMHas atmocdepa. B ee cocras BXOAUIN METaH
(CH,), ammuax (NH,), yroerucasrit ras (CH,), Bozopoz (H,), Bo-
ma (H,O). Korna remneparypa mosepxmocTs mragers: cTasa Hu-
e 100 °C, u3 BOAAHEIX mapos aTMochepsl 06pasoBasucs mep-
BUYHEIE MODS U OKeaHEI.

ITocTosHELBIe TUBHEE W cuabHeHIHe T'DO30BEIE Pa3PAAEI CO-
ThACAH IEePBUYHYIO aTMOChepy miIaHeTEL. B aTux yciroBusx,
o mHeHuio A, WM. Onapuna, nox neiicterenm MOITHBIX 3JIEKTPH-
ECKUX DaspANOB, a TAKKe YJbTDA(DHOIETOBOTO HBIyIeHUS
(kmcropox B aTMocgepe orcyrcTBOBAN, M, CcIel0BaTENBHO, He
OBIJIO 3AIMUTHOTO 030HOBOTO SKPAHA) U BBICOKOH pajuamyunm MOT-
11 BOSHUKATEh OPraHWYEeCKHe COeJIMHEHUs, KOTOPEIE HAKAIIIU-
BaINCh B OKeaHe, 00pa3ys «IePBUYHLIH GYIBOH».

B 1953 r. aro npengmonoxernme A. H. Omapuraa 68110 3KCITe-
PUMEHTAIBHO MOATBEPKACHO ONLITAMY aMEPHKAHCKOIO yIEHO-
ro C. Munnepa. B cosnamsoit um yeranoke (puc. 85) 6e111 cMO-
ASTUDOBAHEL YCJIOBHA, IPEAMNOJOKUTEILHO CYIIECTBOBABIIINE
B IEPBUYHOH armMochepe emun. B peaysTaTe ombITOB GELTM To-
JIyHeHEI AMUHOKHUCIOTEL. CXOAHEIE ONBITHI MHOTOKDATHO IIOBTO-
PAJINCE B DA3NMYHBIX TabOpPATOPHSX W HO3BOJHIHA MOKA3ATh
IPUHIUIHATEHYI0 BO3MOXKHOCTh CHHTE3a B TAKUX YCIOBHAX
IPaKTHYECKH BCEX MOHOMEDOB OCHOBHEIX buomosuMepos.
B pansmeiiniem 65110 yeTamoBmeHO, UTO OpY ONpefeIeHHBIX VC-
JTOBH#AX U3 MOHOMEDOB BO3MOKEH CHHTe3 00JIee CI0MKLHEIX opra-
HUYeCKUX OHOIOJIMMEDOB: IOJUIENTHLOR, TOMHHYKJIEOTHIOR,
IOJIMCAXAPUOB U JIAIIUIOB.

Cregyromum sramom, mo mesno A, W. OnapwHa, 661710 06-
basOBaHue MEOTOMOJIEKYIAPHAIX KOMILIEKCOB — K0QUePEaAmos.
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SnekTpoabt

Kamepa ons

MCKPOBbIX
paspanos
8 141 -

TpyBka ana =) Oxnaxgpaiolee
yOaneHus YCTPOWCTBO
BO3ayXa I (koHOeHcaTop)
W BEEOEHMA e Oxnaxpaolas
rasosow J BOga
CMECH

Kunawas

soOa

JlosyLuka

OxnaxneHHas soaa,
Fopenka cogepxauias
OpraHyv4eckMe BeLecTsa

Puc. 85. Onwit,
HMUTHDYIOIIHI
VCIIOBHA
TIePBUYHOHR
armocpepsl
Seman

M3BeCTHO, UTO B KOHIEHTPHPOBAHHEIX PACTBOpPax 0enKoB, HYK-
JIEMHOBBIX KHCJIOT, TOJHCAXaPHUAOB IIPH ONpeeIeHHBIX YCIOBH-
AX MOTYT 06Da30BEIBATECH CIYCTKY, Ha3bIBAEMBbIe KOAIePBATHEI-
MM KaIJISMH, AIA KoanepeaTamu (puc. 86). KoamepBaTel MOTYT
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PacCTH 3a CYET CHHTEe3a HOBEIX COElHHEHNH, POUCXOAAIIErO ¢
VHaCTHeM XMMUYEeCKHX BeIecTs, [IOCTYNIaIOIMKX B HUX U3 pac-
TBOpA.

KoamepsaTer — 310 €Ile He JXHUBEIe CyIlecTBa. Y HHX IIpO-
fABJIAIOTCHA JIMIIb HEKOTODHIE IPH3HAKH, XapaKTepHBIE IJIS JKU-
BBEIX OPraHW3MOB, — DOCT H OOMEH BEINECTB C OKDPysKaloIei
cpenoii.

A. Y. Onapun mosarazn, aro PEInamas POk B IPEBPAIICHH-
X HEKHMBOTO B JKMBOE IPHUHANIEHKHAT GEIKAM. Benxkossie ko-
aIePBATEI OH PACCMATPURAJ KaK NPOOUOHMb. — IPENITeCTReH-
HHKH KHBOTO Oprasuama. B KoamepBaTHEBIE KATIJIA U3 BHeNTHeH
CDPEIBI IOCTYIaIy MOHAEI METAJIJIOR, BBEICTYIIABINHE B KAUECTBE
[EPBEIX KaTaMU3aTOpOB. W3 orpomMuOro KOJIHAYECTBA XHMHUeE-
CKHX COeIMHEHWMN, IPUCYTCTBOBABIINX B «IIEPBUYHOM ByJIno-
He», orbupanucs mauboree a(derTuBHEIE B KaTalUuTHYECKOM
OTHOINEHWH KOMOWHAINY MOJEKYJI, UTO B KOHeYHOM cueTe mpH-
BEJIO K IIOABJIEHHI (hbepMeHTOR,

Ha rpasune MEXAY KOallepPBATAMHK U BHeNTHe:: Cpenoii BEI-
CTPanBaNNUCh MOJIEKYJIBI IWIHLOB, 9TO OPHBOOUIIO K 00pazora-
HUIO IPIMUTHBHOA KJIETOUHOH MeMOpaHsL.

IIpexmonaraercs, aro ma OIlpeJleleHHOM dTane GeJIKOBbIe IPO-
OMOHTEI BKIIIOYHIT B cebs HYKJIEHHOBBIE KHCJIOTHI, CO3/[aB e/I1-
HEIE KOMILJIEKCHI.

BaaumopgeticTeue Genxos u HYKJIEHHOBBIX KHCJOT IIPUBEIO
K BOSHUKHOBEHMIO TAKUX CBOKCTB KMEBOTO, KaK CaMOBOCIIPOU3-
BelleHue, COXpPaHeHue HacJleCTReHHON HH(QOPManuy U ee mepe-
a9a MOCHIEeNVIOITHM II0KOTeHIAM.

ITpo6uonTsI, v KOTOPEIX OGMen BEIECTB COUYETAJNICHA CO CIIO-
cobHOCTEIO K CaMOBOCIDOH3BEAECHUIO, MOKHO yiKe paccMaTpu-
BaTh KaK NDHMHUTUBHEIE NIPOKJIETKH, AajibHelimee pasBuTHe
KOTOPBIX TPOMCXOAMJIO IO 3aKOHAM 9BOJIIOIMY XUBOH MaTepuu,

Puc. 86. Koanepsarazie KalLTH, TOJyIeHHEIe B 3KCIeDHMEHTATbHEIX
VCIOBHAX
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Isx. XonmeliH Takke BRIIBUHYJ THNOTE3y a0HOreHHOT0 OpOo-
nexoxaenusa sxusEH. CorsacHO ero B3TAAaM, BIOEDBBIE H3-
Jo:xenHasIM B 1929 r., mepBuuHO# Oblaa He KOoallepBATHAS CHC-
TeMa, cmocofHad K oOMeHY BEIecTB C OKPVIKalollei cpeloH,
a MaKpOMOJIEKYJIApHAs CHCTeMa, CIoco0HAs K CaMOBOCIPO-
uapogcTBy. Hpyrumm ciaoBamu, A. M. OmapuH oTAaBayl mep-
BeHeTBo Oenxam, a k. XoagediH — HYKJIEWHOBBIM KHCIO-
TaM.

T'unoresa OmapmEa — XoJageidiHa 3aBOEBaJia MHOTQ CTODOE-
HHUKOB, TaK KaK BO3MOKHOCTE a0OMOIeHHOTO CHHTE3a OpraHudge-
CKHUX O0MOmOImMEeDOB MOJIYIHIa SKCIePHMEHTAIBHOE IOATBE D~
IeHue.

OpEako oHa UMeeT U ciradyio CTOPOHY, Ha KOTOPYIO YKa3biBa-
IOT ee ONIMOHEHTHI. B paMKax JaHHOU I'MIIOTE35I He YAaeTcss 005
SCHHTH TJIABHYI Tpo0ieMy: KaK IPOH30INe] KAUEeCTBEHHBIRE
CKa4OK OT HEKHUBOTO K KHBOMY.

1. IlepeuncianTe OCHOBHBIE IIOMOMKEHHUS THIIOTE3E
A. M. Onapus=a.

2. Kaxne JKCOeDUMEHTANbHEIE JIOKABATENBC
MOKHO IPUBECTH B TOJB3Y JAHHOH F'HIIOTE3EIT

3. B uem ornuuus runoressr A, M. Onmapura or
moTesnl [I:x. Xongeitaa?

4, Kaxue D0BOABI TPABOLAAT ONIIOHEHTEI, KPAT.
rumotesy A. . Onmapuaa?

8.3. CoBpeMeHHEBIE THIIOTE3bI
IIPOUCXOKICHUSA KU3HU

1. Kaxoe cTpoeHHe HMEIT BHPYCHI?
2. Yro Takoe reseTHYecKHil Kox?

B macrosAmee BpeMs IOAAaBISi0Niee OOMBIIWHCTBO y4de
MO IEeP:KHABAIOT U0 a0HMOTeHHOTO 3aPOK/AEeHUA KU3HHU B
necce OMOX TMHYECKOH 5BOJIOIHE. HO BOIIPOCHI 0 TOM, T[e 1 KOT-
na mpoucxomquisl abWMOTeHHEIH CHHTe3 OPTaHWYeCKHX COeJuHe-
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2ui, a rIaBEoe KaxK IpPoHu30Imesn Ka9eCcTBeHHBIN cKayok or
S8KHBOTO K JXMBOMY, IoKa OCTaKOTCA COOPHBIMY.

A. U. Onapun CHHUTAJ, UTO ImepBEle skuBLIe OPTaHH3MEI I10-
ABUJIHCE 3,5—3 MDA JIeT Hasaz. 3HauwuT, 107aT0E BpeMsd Ha SeM-
1€ ILJIa XUMUYecKas OBOJIIONHA, OPUBeAmIas K o0pazoBanwmio

©T B IOJIB3Y TOrO, UTO sku3ms, Ha Hamel miamere 3apoauiach
“Ha9UTeNbHO paEbmme. B crssm o STHM MHOTHE y4YeHhIe cumra-
©T, 4T0 06pasoBarue ocHOBHOM MacCCEI OPTaHIYeCK X coenmHe-
=ZHHA OPOU3ONIIO 33 Upenenamvu 3eminu, B Uepron, upeaIecTBo-
SaBIIWH ee hopmMupoBanmio.

I{eﬁCTBHTenBHo, OPraBuYecKHe coepguHeHnms o0Hapy:xeHb

0B, TaKadA 3BOJIONUS, 10 MHEHHIO YUeHEIX, MOKeT AOCTUTHYTE
~HIIb Ha IJIaHEeTaX THITa 3emMirm.

Haubonxee CI0ern nina o6bacuerns BOIIPOC: KaK B mpomecce
“HMHYECKON 2BOMIOnUT TIpon30mo o6sesuneHme ABYX (byHK-
U — KaTanuTugeckoi, OpucyIe ﬁEJIKaM-CbEBpMEHTaM, H UH-
@opmauzoano-reHeTmecxoﬁ, KOTODPYIO BRITOJIHSIOT HYKJIEHHO-
=ble Kucnorsr (THK). Bexns TOJBKO B 3TOM carygae BOSMOKEH Ka-
HECTBEHHBIN CKAaY0K OT HEKHBOTO K >XHBOMY.

Croporrnkm XHEMUAYECKOH SBOJIION AN CYHTann, 4ro Hy IIpo-

OATHOCTE TAKOH CUACTIMBOM] CIAy9auHOCTH TPaKTHYECKH paB-
53 HYJIIO.

Boamosxno, kiiou k HOHUMAHUIO IaHHOH IPO6.IenEs AanyT or-
DBITHS, CRelaHHEe mpn usyuesnnu PHE.
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CumTanocsk, YTO HOCHTEIEM TeHeTHUeCKOH HEDOpMAanu sB-
agerca ronsko JHEK, 5O oxasamock, uro PHK Taxxe obragaer
«TFeHeTHYeCKOH maMATEI». Bojee Toro, Hexoropsie PHK mme-
10T ABHO BEIDA’KEHHYI0 KaTAJIUTAYECKYI0 aKTUBHOCTE U CIOCOD-
HBI K CaMODENPOAYKIAX B OTCYTCTBHE 0EIKOBBIX (PEPMEHTOB.
Taxum o6paszom, npesresis PHK Moria coBMemars B cefe KaTa-
MTUTHUEeCKHe W WH(POPMAIHOHHO-TeHEeTHYECKHEe (QYHKINHA, YTO
06eCcIIeunBAIO0 MAKPOMOJIEKYJISDHON CHCTEME CIIOCOOHOCTE K Ca-
MOPEIPOAYKIHHA.

Ecau 1agHOe IpeiNooKeHne BEPHO, TO, 0YeBUHO, JaIbHeH-
mas sBoxonusa mia B anpasinesun PHK — 6enox — JTHE.

TaxuMm 00pasoM, B HACTOAIIee BpeMs MBI HE MOXKeM CUUTATE,
uTo mpobiieMa IPOUCXOKAEHUS JKU3HH pelleHa. YUeHble IPOo-
ITOJIKAIOT MCKaTh HambOoJiee IEPCOEKTUBHEIE IIyTH €€ PelleHus.
BobITYIO POJIB B 3TAX MOUCKAX MOTJIH ObI CEIIPATh JaHHBIE KOC-
MHAUYECKUX HCCIeLOBAHNUN: TEOPETHUECKH XHU3HL BO3MOXKHA H B
npyrux obysactsax BcereHHOH.

1. Kaxue aKThl YKa3EIBAIOT HA BOSMOXHOCTE a0H0-
TeHHOT'0 CHHTE3a OPrasudecKHX BeIIecTB B KOC-
moce?

2. Kaxas mpobiiema, Ha BATI B3TJISAL, ABIAETCA HAROO-
Jiee CII0KHOMN B BOIIPOCE IDOMCX0MKCHUA KIUHE T

3. IlouemMy y4eHEIE CIMTAIOT, YTO OTKPLITHA, CAE-
naHHBle npu uayueanu PHE, moryr gaTh Kio0=
K DeIIeHH0 MPodIeMbl BOSHHKHOBEHAA JKUASHE L

8.4 . Ocrosazie sTamEl PasBUTHUSA
KU3HU Ha 3eMJIe

1. 9ro Ttakoe kueTra? :
2. Kaxne opraHM3MEl HA3BIBAIOT MPOKAPHOTAME
3. B uem oTIMUHMe 3yKADHOT OT MPOKapHOT?

B HacToAIee BpeMsl He BEI3bIBAET COMHEHMA TOT (akKT,
JKUBHB, IPeKJe 9eM OHA JOCTHIJIA COBDEMEHHOTO MHOT000
3Us, IPOILIA AJIATEIbHBIN IIyTh S5BOMIONHAH.

Brl y:Xe 3Haere, 4TO CYIIEeCTBYeT MHOTO T'HIOTE3, IEBITE-
0IMuXca 00BACHAT:, BOSHMKHOBEHHE W DA3BHTHE JKU3HU EHE
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Halme# miadere. M xoTs omum OPEeAIaraloT pa3IWYHEIE IIOJ-
XOOBl K DEUIeHWI0 NaHHOIH podiemMbl, GONBIIHHCTBO U3 HUX
HPEANIONaTaeT HANMYKe TPEX SBONIOMHOHHLIX STAlOB: XWMH-
9eCKOH, TNPeAOHOIOrHIecKod m 6HoIorugecKoi 9BOJIOOHAH
(pmc. 87).

Ha sTane xumumgeckoi 9BOJIION MY MPOHCXOAM a0MOreHHEI
CHHTE3 OPTaHWYeCKHWX HONuMepos. Ha BTOPOM 3Tarne ¢GopMupo-
BAJIHCH ﬁemoso-nynﬂenﬁoso-mmoz,qme KOMIJIEKCEI (VIeHEIe
HashIBAJIE VX II0-DABHOMY: KOallepBaTEl, THIIePIUKIIEI, IPOGHOH-
TBI, IPOT€HOTHI U T. 1.), CIIOCOBHEIE K VOOPSANOYEeHHOMY 00MeHy

Baktepun Tpubsi Pacrexus XKnBoTHble Hata anoxa

Buonorunyeckan IBONIOLUSA

Mepebie kneTku
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Puc, 87, OcHoBHEIe 3Tams: PasBHTHSA KH3HK
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BEI[eCTB W CAMOBOCIIDOH3BEeIEEHI0. B pesynbTaTe npenbroIors-
YECKOTO eCTECTBEHHOTO 0TO0pa MOARMIIHCE IEPBEIE TPEMUATHBHEIE
JKABBIE OPTAHU3MBI, KOTOPEIe BCTYIIMJIN B GHOJIOTHYECKHUH ecTe-
CTBEHHBIH 0TOOD U IaJIl Ha9ajlo BCeMy MHOT000pa3Hnio OpraHnyie-
CKOM KU3HM Ha 3eMJe.

BonbIMUHCTBO YUEHBIX CUHTAOT, ITO IEeDPBBIMU IPUMUTHB-
HBIMH JXWBBIMU OpraHW3MaMu GeTm mpokapumoTsl. OHE muTa-
JIUCh OPTAHWYECKUMH BENIeCTBAMH <«IeDBHYHOT0 OyJIL0oHa*:
PHEPTHIO MOJIYy9Iaan B mpoiecce OpoxxeHAd, T. e. OBLIN aHA3PO6-
HBIMHE retTeporpodamu.

C yBeIWUeHWEM YHCIEHHOCTH TeTeDOTPOMHBIX TPOKAPH-
OTHYECKUX KJIETOK 3aI1aC OPTAHUYECKHX COEJUHEHNN B IIEPBHE-
HOM OKeaHe MCTolasicsa. B 3TUX YCIOBUAX 3HAUHUTENILHOE Ipe-
HMYIIEeCTBO Tpu 0TO0pe MOAYUYATH OPTAaHU3MBI, CIIOCOOHEIE
K aBTOTpodHOCTH, T. €. K CHHTE3y ODPraHWYEeCKUX BEIIeCTE
U3 HEOPTaHWUUYECKHX 3a CUET DEeaKIlUil OKUCIEHHSA U BOCCTAHOB-
JeHnA. BunmuMo, IepBRIMY aBTOTPOMHEBIMEA OpPraHUu3MaMu ObLIH
xemocuHTesupywimue OaxktTepun. Clenyoimum sTamoM OBIIO
DA3BHUTHE DEAKITUII C HCIIOIB30BAHIEM COJTHEUHOI'0 CBeTa — (ho-
TOCUHTES.

Puc. 88. IlponcxoxaeHne
DYKADHMOTHYIECKUX KJIETOK
U UX OPraHOHW0B IIYTEM
BISAYHBAHWUA KJIETOIHOH
MenMOpaHBl: A — IPOKJIET-
Ka; B — KieTKa runoTeTH-
UECKHX MPOKADHOT;

B, I' — KkneTkH HA cTaguA
GOpMHUPOBAHHA MHTOXOH[-
DU, A0pa ¥ IJIaCTHI COOT-
BercTBeHHO; [, E — KIerT-
KH jXHBOTHBIX H DACTEHWIT;
1 — xoasuesas [THKE mpo-
KapuoT; 2 — MHUTOXOHJ-
pHATbLHOE BISYMBAHUE;

3 — MHUTOXOHJDHH;

4 — maacTHOHOe BOAYHBA-
HHE; 5 — XJIOPOILIACTHI;

6 — ANepHOE BIAYHBAHHE;
7 — A1po; 8 — XpOMOCOMEL
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B pesynerate dorocumTesa m 3eMHOM aTMochepe Hawar
HAaKaIIMBATBECA KHCIOPOA. 9TO SBHIOCK IPEeITIOCBLIKON nas
BOSHUKHOBEHHUS B XOJe 3BONIONWH a9pobHOro nhixamms. Cro-
cobHOCTDL CHHTE3HMPOBATH IDU ABIXAHHUN Oosbimee Kommuect-
80 AT® nossoamra OPTaHM3MaM DaCTH ¥ DasMHOMKATHCH GbI-
CTPEE, a TaKiKe YCIOXHATL CBOU CTDYKTYPEI U 00MeH Be-
IIECTE.

BonbmuneTBO yuersx CHHTAET, UTO SYKaPHOTHI IPOU3OIIIN
OT TPDOKaPUOTHUYECKHX KJICTOK, Cymecteyior 1Be Hanbosee IpH-
SHAHHBIE TUIIOTE3EI IIPDONCXOKICHIS SYKAPHOTHYECKHUX KJIETOK
1 UX OPraHOHIORE,

IlepBas runoresa cgssisaeT TIPOUCXOXKIeHIE 9YKapPHOTHYe-
CKOHI KJIEeTKH W ee OPTaHOMZOB C IPONECCOM BIAYABAHUS KTe-
TOYHOA MeMOpaHHI (puc. 88).

Bonsme cropomsmkos HMEeeT THIoTe3a CHUMOMOTHYECKOro
HPOUCXO0XKICHUSA 3YKADHOTHYECKOH KIeTKH. Cormacuo aroii ri-
HOTe3e, MUTOXOHJDWUH, ILIACTHAEI K OasanbHbIEe Tenbna pecHu-
€K 1 KTYTHKOB 3YKaPDHOTHYECK O KJIeTKHU OBLIH KOrga-To cBo-
OONHOMKUBYITAMH TPOKaPHOTHIECKUMY KIIETKAMH, Opramonga-
MHJ OHH CTaJIH B IIPOIlecce cCuMBH03a (pmc. 89).

AHaspobHLIi reTepoTpog MNepBas xuBoTHas kneTka
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kEaKTepnaanuﬁ (4
\meoan'remx x/ /

L

AHaspobxas Gaktepus

Puc, 89. Cxema cumbrormueckoro 00pas0BaHNs 3yKAPHOTHYECKOH
=l1eTER (MudpamMy yrazan X0/[] 9BOJIIOIIHE)
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MPOrEHOT

B,HK\{{’_\:/‘;, PuBocoma

penlecTBeHHMK MpeawecTBEHHNK MpenwecTBEHHMK
aykapuor sybakTepuit apxebakTepuii
f L i
Menonenxas BricTpas ssomouus
3BOMOLMA
Sinpo MuTOXOHOPKS
Xnoponnact Y | ]
\ & @’
X RN
SykapuoThl SybakTepun ApxebakTepum

Puc. 90. Cxema, HIMIOCTPEPYIONIAA TUIIOTE3Y TPOUCXOKICHIA KIETOK
OT IPOTEeHOTA

B monp3y 9T0H THIOTE3El CBHAESTEILCTBYET HajlIWdue C00-
crBedEelx PHE m [JTHK B MHUTOXOHADHAX W XJIOPOILJIACTaX.
IIo crpoeruio PHK muroxonapuwm cxozusl ¢ PHK mypoypHBIX
OakTepuii, a PHEK xnoponnacrtos 6aumxe & PHK nmuanobaxre-
pHii.

HarHBIe, HOJy9eHHbIE B IOCIELHHE TOALl B PE3yIbTATe U3Y-
uenus crpoesnda PHK y pasauussix rpymnm OpranmsMoOB, BO3-
MOYXHO, 3aCTaBAT IE€PECMOTPETh YCTOABIIUECS BITIIANEL.

CpaBHHBas mOCIeNOBATENLHOCTS HYKJIEOTHAOB B pHOO-
comusix PHK, yuersie npuniu K BEIBOAY, UTO BCe KUBEIE OPra-
HUBMEBEI MOXKHO OTHECTH K TPeM I'DYIIIaM: 3yKaproTaM, syHaKTe-
puaM ¥ apxebakTepmsM (IBe MOCIefHHE IPYNILI — IPOKAPH-
OTHI).

ITocKOMBKY reHeTHIECKHI KO/ BO BCEX TPeX IPYIINAX ONUH K
TOT e, ObLla BEIABHHYTA THIIOTE3a, 9TO OHW HMEIOT O6IIero
Ope/lKa, KOTODOTO HasBalW «IIPOTeHOT» (T. €. IPapOJUTEJb).
IIpenmonaraetcs, 970 5y6aKkTepUM U apxeOaKTEPUH MOTIH IIpo-
HM30UTH OT IPOTEHOTA, & COBPEMEeHHBIH THII 9YKapHUOTHUUECKOH
KJIETKH, [TO-BUANMOMY, BO3HHUK B Pe3yJIbTaTe CHMOMO03a JpeBHe-
I'o ayKapuora ¢ sybaxkTepuamu (puc. 90).

242




T ————

T'unomesa cumbuomuuecrozo npoucxoxcdenus
JYKApuoOmuULeckux Kiemoxk.
TI'unomesa npoucxosmcdenus

dYKAPUOMUYECKUX KNlemok u ux opzanoudoe

nymem 6NALUGAHUSL KAEMOYHOU MembpanvL.
IIpozenom. Jdybaxmepuu. Apxebaxmepuu.

1. Kaxwue ocrOBHEIE STaIlbl MOMKHO BREIJEIHTEL B BO3-
HUKHOBEHHH W DasBUTUH >KH3HH Ha Semie?

2. Kakwe rumoreas: IDOUCXOKAEHUA 3YKAPHOTHIe-
CKOH KJIETKH BAM M3BECTHEI?

3. Kakue 10Boxs: CBHIETENECTBYIOT B II0IB3Y THIIO-
Te3bl CHMOMOTHIECKOTO TDOHCXOXKIEHUS HYKA-
DPHOTHYECKOH KIeTKH?

4. TTouemy psax YHEHBIX CHHTAOT, YTO IPEIKOM Ipo-
KapHOTHYECKHX U 9YKAaDHOTHIECKHX KIIETOK Mor
OBITE IporeroT?

8. 5 . PasBurne ;xuzam ga 3eme.
Jpa IpeBHeI XU3H!

1. Kaxkwue rumoressr BOSHHKHOBEHUS KH3HH HAZEI-
BaKTCA abHoOreHHBIMHE?

2. Yro Taroe sBomIONHE OPraHuYecKoro Mmupa?

3. Yto Takroe apomopdgoz?

3eMIA KaK TIaHeTa, mo MHEHWI0 O0IBIIHHCTRS Y4YeHEBIX, Cy-
mecTByer 6osee 5 mupx rer. Ecoau HCXOLHUTE U3 a0HOreHHBIX I'H-
II0T€3, IIePBRIM IIArOM B BO3HHKHOBEHKH JKH3HI Ha 3eMire OBLT
CHHTe3 OpTaHUYECKHX BelrecTs. B DE3yIbTaTe XUMHWYECKOH 5B0-
JIIOMUY OCYIIECTBUJICH TEepexos OT OuomonmMepor K IIEPBEIM
’KUBBIM OPraHH3MaM, KOTODBIE yike DasBHBAJIHUCE TI0 3aK0HAM
Omosoruyeckoi dBomOIHNH. B Xoxe 6momormueckoit 3BOJTIOIIHHT
Ha 3eMJe MOABUIOCH OecumcienHOe MHOMECTRO hopM KHUBEIX
Opra=mamMosB (puc. 91).

Hcropus Bemun pasnensercs Ha IIATeNBHBIe IPOMEXY TR
BPEMEHI — 5pbl. ODEI MOAPA3AENSAIOTCH Ha nepuoodvst, mepuo-
ABI — HA noxu.

g* 243



Spbl, Apxei- | Apxeo- | llporepo- Maneosoiickaa, UM OPEBHSS
MAH, neT ‘II:S?)?] 3‘%"&%'(39 30;833" (naneo30it) 330
Kembpuii- | Opposuk-| Cuny- | OesoH-| Ka
TﬂpH“zii’ CKMiA CKMUIA PUACKUMIA | CKuK | yroms
3 65 60 30 55
DNOPA
Bpems Baktepuit Bpems
W BOOOpOCAEH ncunoQUToORkIX Corcbaa
o o
3
= =
E Q
=
=
s
&)
i
A
=
T
<
[
o
o
(<]
=l
o
=
BHecno3BoHO4HbIX
DAYHA

Pue. 91. 9BOMIONHSA KUBLIX OPTAHH3MOB Ha 3eMJe



Meaoaol‘icxan, MU cpegusas Kaﬁuoaoﬁcxan, MNU HoBas
(Mez030i1) 173 (kaiiHosol) 67

4 & TpeTuyHLIi
) Tpuacoewii Opckuia Menosoi
. 45 58 70 MNaneored | Heoren

J8bIX,
“HbIX

AHTponoren
{Heraepquum
2

Bpema
TONIOCEMEHHbIX

Bpems
MOKDEITOCEMEHHBIX

3

: -eii;ﬂ: BN Bpems Hogwix rpynn — Bpems
Py NMPECMbLIKALUKMXCS MINEKONUTAaLLMX

MBIKAIOLLIMXCH W T




HazBaHusa 5p rpeuecKoro IPOUCXOXKASHAA: KAmapxei. — HHU-
JKe TDEeBHENMero, apxell — IPeBHeWINNi, npomepo3oil — Iep-
BUYHAA JKH3EB, 1141030l — ODPEeBHAHA >XU3Hb, Me3030il — Cpe[-
HAA JKU3Hb, KAIH030lU — HOBad XU3Hb.

HuxTo TOYHO He 3HAET, KOrJa MMEHHO BO3HHUK IIE€DPBEII YKH-
BOH OpraHm3M. B0o3pacT caMbIX DAHHWX JOCTOBEDHBIX CJEIOB
JKW3HH, HAUJAEHHEIX B APEBHUX OTJI0MKEHHAX 3€MHOH KODBI, —
0K0J10 4 mupg set. JlagAbIe 0 PA3BUTUH JKU3HU HA 3eMJIe ITOMO-
raeT HaM IOJYYHTE naaeonmonozus. ODTHAKO JaHHEBIE 9TH Lajle-
KO He IOoJHBIE. 110 CTemeHn CBOeH reoIOTUYeCcKOol U maie0HTOo-
JIOTHUYECKOM M3YYEeHHOCTH MCTOPHI0 3eMHOH KOPHI MOJKHO pas-
IeNUTh Ha ABe HepaBHEIE YacTH. OTHOCHTEILHO X0POIIO H3YUEH
MO3IHUI WHTEPBAJ I'e0JIOTHYECKOTO BPpEMeHH’, 0XBATHIBAIONTHHI
nocaenuaue 570 miae aetr. Ceegernns o 6oaee parsem (ot 4600 mo
570 MIH JmeT Ha3ajd) reoJIOTHYECKOM BPEMEHH O0YeHEb CKYIHEL.
910 00BACHAETCS TEM, YTO B DOTBITHHCTEE CIYIAEB OPTaHu3MbI
TOTO HepHOa He WMEJIH TBEeDAOTO CKEeJIeTa W HPAaKTHUYECKH He
OCTABUJIHU CJIEI0B. :

O XM3HK B apXee MbI CYAHM B OCHOBHOM II0 HAIUYHUIO B 9Ty
8Py IIOPOJ OPTAHWYECKOT0 TPOWCXOXIeHUA — rpadura, #U3-
BECTHAKA, MpaMopa u ap. CunTaeTcd, 9TO OHH ABISIOTCA pe-
3yJIBTATOM KH3HEIeATEIEHOCTHA DAKTEDHIT, TOCIIOACTBOBABIIHX
B apXee Ha Halle#d miaHeTe. B OTIOKEHUAX apXesa HAWJeHBI 0C-
TATKH IIHaHOGAKTEPHH, CIIOCOOHEIX K OeCKHCIOPOTHOMY (OTO-
CHHTE3Y.

B pesyneTaTe KH3HEAEATEIRHOCTH OPTAHU3MOB B aTMOCc(hepe
CHIKAETCH COAepIKaHWe MeTaHa, aMMHUaKa, BOALI, TPOACXOIHT
maxonnerne CO,.

IIpegnmosaraeTcd, 94TO B KOHIE apXes IIPOH30LIJIO pasfe-
JIeHNe JXUBBIX OPTAaHH3MOB HA IIPO- U 3VKapHOTHYeCcKHe (op-
MBI,

Ipa. Ilepuod. Inoxa.
Kamapxeil. Apxeii. [Ipomepo3oii. Haneosau.
Mesosotu. Kaiinosoi. Ilaneonmonozus.

1. Ha xaxwue 5pul ge uTcH UCTOPHA 3eMIn?
2. Kak meATeIbHOCTE XHBEIX OPTaHU3MOB ITOBIWA-
Jla Ha H3MEeHEHHEe COCTABa aTMOC(heDhl IIaHeThI?
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3. Kakoe sHageHHe 17 PA3BUTHA KU3HH Ha 3eMJe
HMeJI0 BOSHHKHOBEHHE (DOTOCHHTE3a?

4. Kakne KpynHEBIe apOMOP(O3EI IPOUSOILIN B ap-
xee?

8.6. PasBurne XusHu
B IIPOTEPO30€ U IIaJIe030€

1. B ueM OTIHYHEe HH3NIUX PACTEHHI OT BBHICHIAX?

2. B ueM NMpeHMYIIECTBa CEMEHHOTO PA3MHOMKeHUA
mepeq CIIOPOBEIM?

3. Ilouemy penTHINH §0Jiee PACIIPOCTPAHEHHA 110
CPABHEHUWI0 ¢ aM(pUOHAMHE TIPDYNIAa KHUBOTHBRIX?

IIporeposoii. B mpoTepo3oe — ape paEHeH KHU3HU — IPOAOTI-
JKaJIoCh YCIIOKHEHNe OPraHU3MOB, COBEPIIEeHCTBOBAJINCE CIIOCO-
OLI MUTAHUA U PA3MHOKEHHS.

ITTupokoro pacupocTpaHeHH A U MEOT000pasusa JOCTUTAIH BO-
mopocyu. Bozaukiau hopMbl MEOTOKJIETOYHBIX BOAOPOCTEH, KO-
TOPBIE BEJIW MPUKDENIEHHBIN 006pa3 KU3HW U HMEIH CJIOMKHO
nuddepeEIEPOBaAEHOE CIOEBHUINE, WK TAJJI0M.

Cpenu }KABOTHRIX BO3HUKJII0 KOJIOCCAILHOE Da3H000pasue Ku-
MIEYHOIOJIOCTHEIX ¥ T'yO0K. K KOHITY IPOTEPO30MCKON 9PhI II0-
ABUJINCE BCEe THUIIEI OECIIO3BOHOYHBIX, 4 TAKYKE IeDPBBIE XOP/0-
BBIE JKUBOTHEIE — IOJATHUII GeCYePENHLIX. B IPOTEepO30MCKHUX OT-
JIOMKeHUAX HAXOIAT OCTATKM PAa3NWUHLIX UYepBel, MOJIIOCKOB,
IPUMUATHBHBIX WIEHHUCTOHOTUX (puc. 92).

Kpyneetimuvu apomopdo3aMu IpOTEPO30A CUUTAIOTCA IO-
ABJIEHHE JKUBOTHBIX C ZBYCTOPOHHEH CHMMeTDPHEH Tenla U BO3-
HUKHOBEHUE NMePBBLIX XOPIOBEIX KHBOTHEIX. VIX eIHWHCTBEHHEBIM
TOTOMKOM, COXPAHUBINIUMCA IO HAIIUX IHEH, IO-BUAUMOMY,
MOKHO CUHTATh JTaHIIETHUKA. :

IIpakTHYeCKH BCA KHU3HB OBLJIA COCPEIOTOUEHA B BOAHOH cpe-
ne. Cyma 6nL1a Oe3’KH3HEHHA, JHIOE 0 OeperamM BOIOEMOEB, B
pe3yIbTaTe AeATeIbHOCTH OAKTEepHH H IPYTHX MHKDOOPraHH3-
MOB, IPOMCXOIHUIH IPOMIECCHI TOYBO00PA30BAHUA.

IIpomo/mxaiocsk HAKOILIEHHE KHUCA0PoAa B aTMocdepe u 06o-
raireHne KHCIOPOZOM BOJ, UTO CIIOcO6CTBOBAIO HOABIEHUIO 6o-
Jiee BBICOKOPA3BUTHIX TeTePOTPOMHBIX OPIaHM3MORE. :
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Tlameosoin. B maneo3oe — 3pe APEBHEH KUBHU — BBIJEIAOT
ClIeAVIOIue MEePUOan: Kembpullckuil (kemdpuil), oplosuKcKUlL
(opdosuk), cunypuiickuil (cunyp), deeornckur (0e6oH), KameH-
HoyzonbHbLL (KapOoH) u nepmekuil (nepms).

B Hauaile majieo30s JXHU3HE TOCIIOCTBOBAJA B OCHOBHOM B MO-
pax. Ha cyime mo-mpe)XEeMY XHIX JHIOL OaAKTEepHH W ITHAHO-
OaKTepHuH.

B Mopax keMOGpHA TOCIIOACTEOBAIY MEOTOUHCIEHELIE BONOPOC-
JI1; CPelH XKUBOTHEIX IMOABUJINCH DECII03BOHOYHBIE, IOKDPBITHIE
TBEPJBIM CKeJIeTOM, KOTODBIH cTpouics u3 Kapbouara u pochara
KaJbIIAA, XUTHHA U KpeMue3eMa. HKUBOTHBIN MUD GBI IPECTaB-
JIeH B OCHOBHOM JOHHLIMU OPTaHH3MAMHM, TAKHME, KaK KOPAJLIO-
BbIe MIOJINIEL, TYOKH, YeDBH, apXEeIHAaThl, Pa3JIHYHbIe UTTIOKOKHE
¥ YJIeHHCTOHOTHe. HamboNbImero pacmpoCTDAHEHUS JOCTUTIIH
IPEeBHeHINe YJIeHUCTOHOTHE — mpuaobumbt. IX Teso 65110 3a-
KJI0YEeHO B XHTHHOBEIN NaHINUDE, pacuileHenusli Ha 40—50 cer-
MeHTOB. OT KaKHX-TO HepellefIINX K XUIMHAYECTBY TPAIOOUTO-
00pasHBIX TPOMSOILIA PAKOCKOPINOHEL. B II031HeM KeMOPHH H0-
ABIIAIOTCSA TOJIOBOHOTHE MOJLIIOCKH (puc. 93).

s

Puc. 92. ®nopa u hayHEa TO3HETO IPOTEPO30:

1 — MHOTOKJIETOYHBIE BOJOPOCIH; 2 — IYOKH; 3 — MeIy3bl;

4 — apXeoIMATH — BEIMEDINHE IDHEMATHBHEIE DECII03BOHOUHEIE;
5 — DPHMHUTHBHOE IJIeHHCTOHOTOE
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Puc. 93. @nopa u dhaysHa cunypa: 1 — BOAOPOCIH; 2 — MOPCKHE JTHINH;
3 — OMHOYHBIE KOPAJALI; 4 — TPHIOOHTHI; 5 — TOJIOBOHOTHE MOJIIIOCK;
6 — KOJIOHHA RO]JH.TIJIOBBIE TMOJIHIIOB

B opIoBuKe IPOW30IILI0 CAMOE CHIBHOE B HCTOPHM 3eMIN 3a-
TOIJIEHHE CYIIIH, B Pe3yabTaTe 60IbIIas ee TacTh IOKPELIACE OT-
DPOMHBIMHU GonoTamMu. B Mopsx ObLIM PACTIPOCTPAHEHE! UJIEHUC-
TOHOTVe ¥ T'OJIOBOHOTHE MOJLIIOCKH. I[0SBHINCH IIepBhIe Gectue-
JIOCTHBIE TO3BOHOYHEIE, OTAATEHHBIMHA IIOTOMKAMHI KOTODBIX
ABIAIOTCA COBPEMEHHBIE MEHOTH X MAKCHHEI.

B cuype mpor3omio 1Ba 3HAMEHATEILHBIX COOBITHS: BRIXO/I
pacTeHwnit 1 6eCII03BOHOYHELIX Ha cymry. IlepBEle HageMHBIE pac-
TEHUS — PUHHAOMHUTE 3aHAMAIHA IIPOMEXYTOYHOE IMOJI0XKEHHIE
MEeXAY BOJOPOCIAMHA H HASEMHBIMHA COCYIHUCTHIMU DACTEeHUIMUT
(puc. 94). OHU y3Xe UMeIH ITPOBOIAINYIO CHCTEMY, HO Hupde-
PEeHIMANUY HA OPraHbl y HUX ellle He IPOM30NLIo. JansHeimas
SBONIONUA PACTEeHUI HA cyle Oblia HampasiaeHa HA guddepeH-
IWPOBKY TAJIJIOMa HA OPTaHEl ¥ COBEPIIEHCTBOBAHIE MOJOBOTO
pasMHOkeHnA. O9eBHIHO, B CHJIype HOABUJINCE IPUOBI U IIEp-
BBle JHIIAWHHAKH.

B neBoHe IMMPOKO PACIPOCTPaHHWINCE XBOIIH, IJIAYHEI, IIa-
nopoTHuKH. Hanbombmiero pacnsera OHM JOCTHIVIM B KAMEeHHO-
VLOJbHBIH ITepuof. 3TOMY CIOCODCTBOBAJ TEIJIBIH M BIIAMHBIHN
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KaIIMaT KapboHa (puc. 95). BosHUKIIHE roI0CeMEHHbBIE MOTJII
IoceNAThCA B OoJlee CYXHX MecTaxX, TaK KaK UX DasMHOKeHMe
HEe 3aBHCEJI0 OT HaJIMUus BOJEL.

Pue. 95. ®nopa xapbora
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IlepBEIMU HaseMHBIMHA GECIIO3BOHOUYHBIMU OBIIM MHOTOHOMK-
K¥ 1 HaykooOpasusie. OHM, 09€BUHO, IIPOUSONLIHN OT KAKUX-TO
TpuI00HTOO0PA3HEIX.

B n1eBoHe MOABUINCE IPUMUTHUEHEIE YEJIIOCTHODPOTEIE PHIGHL.
Onu umesnyu XpANIEBOM CKeJeT U ObLIM MOKPEITH MamupeM. OT
HUX NPOM3OIILIN HACTOANINE aKyJIbl X KHCTEIIephle PHIOHL.

Ot Kucremepsix, CIOCOGHEIX ABIIIATE aTMOCHEDPHEIM BO3IY-
XOM ¥ IIePenoj3aTh U3 BOJ0EeMa B BOJOEM, UCIOJIb3ysA IJIaBHU-
KHY, IPOMSONLIN IepBEIe 3eMHOBOAHEBIE, WU aMbudum, — ux-
muocmezu U cmezoyegaan. (puc. 96).

B ob6mupHEIX G0JIOTHEIX JMecax KapOoHa 3eMHOBOZHEIE O-
CTHUTJIA CBOEro HambOJIbIIero pasgoodpasus. IlosBiatoTea mep-
BEI€ IPDMMUTHBHEIE HACEKOMBIE — TapaKaHbl, KECTKOKDBLIEIE,
CTPeKO3bl. B KapboHe BO3HMKIH IPHMUTHBHEIE (DOPMBI PEIITH-
JIMH, KOTODPBIE 3ACENANIN Dolee CyxXHe MecTa.

B nepmcrnit mepmon KiIuMMaT craj cylle u IpoxJjazHee. 9To
IIPHBEJIO K BEIMAPAHUIO0 KPYIHBIX IallODOTHUKOBHAAHEIX. Cpenn
pacTeHHH IOCIOACTBYIONIEe MTOJ0XKEHNEe Ha CYIIe 3aHAIN TOJ0-

CeMeHHEIe.
B mepMm BBIMEpIH MHOTHE KDYIHBIE MODPCKHE MOJLIIOC-
KM, TPUIOOUTEI, KPYIIHbIE DBIOBI, KPYIHBEIE HACEKOMBIE W IIA-

Puc. 96. IlepBrle ambudun



yrooGpasusie., Ilormbam ¥ MHOTHE 3eMHOBOLHEBIE, C TeX IOD
OHUW yiKe HHKOTZa He ObLIM MHOI'OYHCJIEHHBLIM KJIACCOM JKH-
BOTHBEIX. B TO ’Xe BpeMsd CTalnW MHOTOYHMCIEHHEIMM W MHOTO-
00pasHBIMA IPEJCTABHTENH KJacca peNTHiIni. IloABUINCH
mepancudb. — BepPOATHBIE UDPEIKH MICKONHTAOIINX, 00b-
€AUHSABINNE OPHU3HAKHA aM(puluil, penTHINH W MIECKOIIMTAI0-
IUX.

Kembpui. Opdosuk. Cunyp. Jeeon. Kapbon. ITepms.
Tpunobumut. Punuogumet. Kucmenepsie puioot.
Cmezouyeganvi. Hxmuocmezu. Tepancudw..

1. Kaxne apoMopd035I IPOU3ONLIH B IPOTEPOZ0E K
naneosoe?

2. Kakwe yCJIOBUA CHOCOGCTBOBATH BBIXOLY PACTE-
HUH H XUBOTHEIX Ha Cyury?

3. Kaxue npucroco6ieEnA BOSHUKAIOT ¥ PACTEHUH

4

M JKHBOTHEIX B CBA3H C BRIXOZOM Ha CYIIy?

. Hem 00BACHHUTH IPONBETAHWE MATTOPOTHHKOOD-
Pa3HBIX B Kap0oHEe H HX [IOCTEIeHHOE BEIMHDaHHE
K KOHIY IaJIe030iCKOMH 3p5I?

‘ 8. 7. PazBurne xu3am
B Me3030e

1. Kaxue BHABI BEIMEDITHX NPECMBIKAFONIIXCSI BAM
M3BECTHEI?

2. Kakpme IpeHMyIIecTBa HMEKT TeILIOKPOBHEIE
JKHBOTHBIE MepPex X0JOTHOKPOBHBIMU?

3. Ilouemy HBeTKOBEIEC DACTEHHA CUMTAIOTCH GOJee
BBEICOKOODPTraHH30BaHHOH TPYIHO# W0 CpaBHe-
HHI0 C TOJOCEMEHHBLIMH ]

Me3s030ii — 3py CpefHe# }KH3HH — CIPaBeIINBO HAZBIBAIOT
9POM I'OCHOACTBA I'OJOCEMEHHEBIX DACTEHUN W IPECMBIKAOITHX-
CfA, 3aBOEBABIINX BOMAY, CYIIY ¥ BO34yX. B Me3030#CK0il 3pe BbI-
JEeNAT MPUAcoBbLil, HPCKUL X MeN080T nepuodsL.
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B tpuace kaumar craj 6ojiee CyXuM, COKPATHIOCE KOJIHYECT-
BO BOJOEMOB. JTO IIPHBEJO IIOYTH K IIOJHOMY BEIMHDaHHIO IIa-
IIOPOTHHUKO000Pa3HEIX W OOMBIIMHCTBA 3eMHOBOLHEIX. MIX MecTo
3aHAMN JOCTUTINIHE 3HAUNUTEILHOTO DPACIIBETA T'OJIOCEMEHHEIe U
MpeCcMBIKAIOIIHecH. Bo3uukiIo 6oabinoe pazaoobpasue PemTH-
JINH: depenax#, KPOKOAW/IAI, UXTHO3aBPEI, ILIE3WU03aBDEI, OHU-
HOo3aBpHl. [locregEme B TpHace OBLIH OTHOCHTEIHHO HEBEINKH:
OJAWHA Tela KPYIHEIX JTAHHO3aBPOB AOCTHTANA 5—6 M, a MeIKHe
ObITH PAa3MepPOM C KYDHILY.

IToABHIIOCHE MHOXKECTBO HACEKOMBIX, B TOM UHCJIE JIETAIOIIHX.
B Mopsax GoikInoe pacupocTpaHEeHHe NOJNYIHIN aMMOHHUTEI, Ge-
JIEMHHTEI, KOPAJIJIEL, HIJIOKOKHE.

B KoHIEe Tpmaca BOSBHHKIIM II€DBEIE MEJIKHE ¥ IPAMHUTHBHEIE
IpeICTABUTENHN TEIJIOKPOBHEIX. B Ipomecce eCTECTBEHHOTO OT-
fopa y HHX cOPMHUDPOBANHCEH TAKHE NPH3HAKH, KAK IOCTOAH-
Hasd TeMIepaTypa Tena, KODMJIEHWE NeTeHLIMed MOJIOKOM, dUe-
TRIpEXKaMepHOe cepane, auddepernuporka 3y6oB. Bee atu
IPH3HAKH — apoMOpP(O3hl, OIDEAEINBIINE TOABIECHNE HOBOTO
KJIacca AMHUBOTHRIX — MIEKOIHTANIIHX.

B ropcKwnii mepros ZHEO03aBPEL JOCTHTIA IHKA CBOEr0 PasHO-
o0pasus 1 MOMCTHHE CTANHW BJAcCTeIMHEaAMW ILIaHeTHI (puc. 97,
98, 99).

CaMplii KPYIIHBIA IWHO3aBP — KPYIHEHINIee U3 U3BECTHBIX
KOTIa-11n00 »KUBIMTUX HA3EMHBIX JKHBOTHBRIX — Opaxmosasp J0-
cturai bosnee 30 M B gumay B uMesx macey a0 50 1. V mero 6b11m
IIWHHLIE XBOCT U IIesi, MAJIEHbKAA I'OJI0BA U I'POMAaTHOE TYJIO-
BHIe. BoJBIIYIO YacTk BPEMEHH OH TIPOBOAWI B Bome. Obnamas
acThI0, IOYTH JIAIMIEHHOHN 3y00B, Opax®0o3aBpEl IHUTAIHNCE MAT-
Kol npubpesXHOH pacTHTEABHOCTRIO (prc. 97). F'uraaTckux pas-
MEPOE MOOCTHUTANTH TaK)Xe PACTHTEILHOSOHBEIE IHUILIONOKH U
6pOHTO3aBPHL.

Cpenu XUIHBIX JAHO3ABPOB CAMBIM KDYIHBIM U CTDAIIHBIM
OBLT THPAaHHO3aBP. Ero BRICOTA COCTABIANA OKOI0 6 M, quuna —
10 m, macca — 10 1. IlepegBuraics OH Ha IBYX 3aJHHUX HOrax,
OIIMPasACh TIPU X0Ih0e Ha MOIIHBIA XBOCT, IEPEJHAE KOHEYHOC-
i OBLIH KOpOoTKEME. OrpOMHBIE JeTHOCTH TUDAHHO3aBPA OBIIH
BOOPY:KeHEI COTHAMY OOJBIOHX ¥ OCTPRIX 3y00B (puc. 98).

Becsma pazrooGpasHEl OB MOpCcKHe gimmepkl. Hanbomnee ma-
BECTHEI CPEIH HUX HXTHO3aBPEI, HOX0KHe II0 CTPOEHHIO Tejla Ha
aKyJI U Aenb(UHOB, U IIJIe3M03aBPEl — KUBOTHEIE C NTUPOKUM
TYJIOBHUILEM, IITAHHBIMHA JACTAMH ¥ 3MEEBUIHON ITTeei.
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Puc. 97. Bpaxmoszarp

Puc. 98. Tuparno3aBp (cnpasa)

K neratomuM AmepaM OTHOCHJINCH KAK KDPOXH DPasMeEpOM
¢ BopobrA, Tak W TUTAHTHEI C PasMaxoM KpBLILEB 10 15 M
(pumc. 100).
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Puc. 99. Crerozasp

B opcxuil mepHo[ IMOABHJIKCH MEeDBbIE IMTHUIE, BO MHOTOM
CXOTHBIE C PENTHIHAMH.

B MesoBO# mepuoj BO3HHKIN K OBICTPO PAaCcOpPOCTPaHH-
JHCh TOKPBITOCEMEHHELIE PACTEHHSA, BBITECHSAS TOJIOCEMEeH-
HEIE.

IItune! Mesra elme cOXpaEaau 3y0sl, HO B OCTAJIbHOM IPDaKTH-
YeCKH He OTJIHYaJHACH OT COBDEMEHHBIX.

B cepenuHe MeI0BOTO MMEPHOAA NOABHINCE CyMUAThIE W IJIA-
[eHTApHbIE MIEKOIHATAIOIINE.

B Konie MeJOBOro meproja TPOW30MIJI0 MacCOBOE BEIMHDA-
HIe MHOTHMX BHIOB KHBOTHBIX. B MODAX BEIMEDIH aMMOHHUTEI X
BeleMHHTHI, a TaKixe MOpCKHe Amepsl. Ha cymre ncuesnu MHO-
rHe BHZIBI, B TOM YHCJIe U JHHO3aBPHL. VI3 IPECMBIKAIINUXCH
JHUIIF B 3KBATOPHANBHBIX OOIACTAX COXPAHHJIHWCH KDPYIHBIE
IpeICTABUTENA — KDOKOAWJILI, Yepenaxu u rarrepuu. Boib-
IIAHCTBO BRIKHUBIIHX IPECMBIKAIIIAXCH (3MeHn, AMepUILsl) Obl-
I Heb6OIBITNX PA3MEDORB.

BrIicTpoe MaccoBOe BEIMHPAHHE MHOTHX BH0B B KOHIIE MEJO-
BOT'0 IIEpHOoJa TPYAHO 00BACHUTH. DOJIBIIAHCTBO YYEHEIX CBA-
3BIBAIOT 9TO C H3MEHEHHEeM KIuMaTa. B yeroBusax 06miero moxo-
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JOJaHUA NPEHMYINeCTBa HOJIYYHIN TEIVIOKPOBHEIE — IITHI[E
U MJIEKONWTAIOMKe, PDACOBET KOTOPBIX IPHUINENICH Ha CIeTyIo-
my10, KaWHOB0MCKYI0, 3py.
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Tpuac. FOpa. Men. Juro3aepui.
Cymuamole u niayeHmaprbie MAeKONUMAOULLLE.

1. Kakue apoMopdh035I IPOUIOILIH B Me3030e?

2. Kaxwue gacTHBIE IpHCIOCObIeENS (HIM0ATATITA-
nun) o6ecIednIn 3acele e IPEEHUMHU IIPECMbL-
KalIIEMHUCH DAsIUUYHLIX cpel o0uTaHua?

3. Yro cmocobeTBOBANO BEICTDOMY DACIPOCTPAHE-
HHUI TOKDBITOCEMEHHBIX 7

8.8. Pazsutuie ;xu3su
B KallHO30e

1. B uem oTaHgme CyMYATHIX MICKOMUTAIOIIHX OT
IJIAIeHTAPDHBIX 7

2. Kakue dharTOpPHI OKasaiH BIHAHHE HA 3BOIIO-
IHI0 YeloBera?

3. B gem cyniecTBeHHOE OTIHYHE YEI0BEKA PA3YM-
HOTO OT JIPYTUX BHAOB JRHBOTHBIX?

Kaiitnozoil — »spa HoBou xu3En. OHa Hauanacek 67 MJIH JeT
HAa3al U OPOJOIKAETCH [0 HACTOAIIETO BpeMeHH. B KaliHO301-
CKOH 3pe BBIAEIAOT CIeAYVIOMINEe IePUOILI: NaALe02eH, He0zeH U
awmponozer. MEI JKHBEM B aHTDPOIIOTEHE, KOTOPBIN AJIUTCH OKO-
Jio 2,5 MJIH JIeT.

KaiiHo30lickasa apa — BpeMs PacIiBeTa IIOKPBLITOCEMEHHBIX
PacTeHWM, HACEKOMAIX W BRICIOHX IIO3BOHOYHLIX XHBOTHEIX:
IITHI, ¥ MJIEKOIHUTAIOIIAX.,

B maneorere ximMar OB POBHEIM, TPOMMYECKUM. [IpaKTu-
4JecKH Bca EBpoma 6b11a MOKDEITA BEYHO3EJIEHBIMH TPONINYECKH-
MU JIecaMH, ¥ JUIIH B CEBEPHBIX 001aCTAX IPOM3PACTATIN JIHC-
TOIafHbIe BUALI. B 5TO Bpems yrke C(h)OPMHUDOBAIHCH IPAKTHIE-
CKH BCE OCHOBHBIE I'DYIIIEI IBETKOBEIX PACTEHAM.

MnekonuTaomiye 23aHANA TOCIOACTBYIOINEe IIOJOKEHHe,
IPHUCHOCOOMBIINCE K PA3TUUYHBIM YCIOBAAM KHA3HH HA CYIIe, B
BO3[yXe U B BOJle, OHU KaK 0bI 3aMEHHUIIA ME3030UCKHUX IPECMBbI-
KaloIIuXCcs.
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CymuaThie ¥ TIAMeHTADHBIE MIEKOMUTAION[HEe PA3BABAINCH
napayineasHo. OT KaKHUX-TO TPYLI IIAaIeHTADHEIX HACEKOMOAL-
HEIX IPOHUB0LIIN XUITHEAKN W IPDAMHATHBHEIE KOIBITHEIE.

Pue. 102. Cabnesybriii THTD OXOTHETCA HA KOOEITHEIX
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B meorene nmosBuinch X000THEIE, IAPHO- ¥ HENaPHOKOILIT-
HBIE, BCE I'DYIIBI COBPEMEHHBIX XUIIHUKOB W KHUTOO0ODA3HEIE.
OT pasHBIX I'DYII HACEKOMOANHBIX HE3aBHCHMO IIPOU3ONLIN PY-
KOKDPBLIbIe, IPUMATHI, IPEISYHEBI U APYIHE OTPANLI MICKOIHTAIO-
mux. YpesBeruaiino pasHOOODPA3HEIM ¥ MHOTOUYMCIEHHBIM CTAJ
MWD OTHII ¥ KOCTHCTEIX PEIO.

B peaynbTaTe DOX0I0KaHUS TEIIONIOOUBEIE DACTEHUA OTCTY-
IIUJIHN K 9KBATOPY, a4 KX MECTO 3aHAIH 00JIee X0JI0L0CTORKIIe JIHUC-
TomagHEBIe BUALI. [To Mepe TOTO Kak KJIMMAT CTAHOBHJICA BCe H0-
Jlee CyXHM, Jieca YCTYIIaId MECTO OTKDBITHIM ITDOCTPAHCTBAM,
IIOKPBITEIM TPABAHWUCTHEIMH PACTEHHSIMHU,

B cepenune HeoreHa IIMPOKO DPaCIpPOCTPAHUINCH OOIIHE
IpesKoBbIe OPMEI UeJI0BEK00OPa3HBIX 00e3b9H U J10eli. B cra-
3W C IIPOIIECCOM COKpAIlleHHUA JIECOB HEKOTOPhIE I'DYIINELI JPEeB-
HUX 00e3bAH COYCTHJINCEH C JAePEeBLEB Ha 3eMJII0 M CTAJIH 3aBO-
eBBEIBATL OTKPBIThIE IpocTpaHcTBa. OHU 1 OBIIX IpefKaMu de-
JIOBEKa.

B arTponorere IpoH30III0 MOITHOE ITOX0JM0anue, TeppuTo-
pur EBpasun u CeBepHOM AMEPUKY YeTHIPEK LI IOIBEPTralnch
MOIITHEIM OJefeHeHHAM. IlocneqEnil JTeIHUKOBEIN MEepHOL 3a-
KoHuUMJICcA okoao 10 Teic. meT Hasazm.

Pacnpocrpasanucsk pacTeEus ¥ KHABOTHBIE, IPUCIIOCOOIEH-
HBIE K XOJMOZHOMY KiauMaTy. Cpenw >KWBOTHBIX 3TOTO IIEPHOIA
HanboJiee U3BECTHREI MaMOHTEHI, IEPCTHUCTEIE HOCOPOI'H, Iemep-
HbIe MeaBenn, cabneayOble TUTDLI, OM30HBI, OBIEOBIKK 11 MHOTHE

Puc. 103.
Bonasmeporuii
OJIeHB




npyrue (puc. 101, 102). BeiMupanue KPynHBIX MIEKOIHRTAIO-
IDWX 8HTPOIOTeHA WHOTA CBA3LIBAKOT C AEATEJIBLHOCTHIO IDEB-
HUX OXOTHHKOB. OHM ncTpebuinm MaMOHETOB, IIEPCTUCTHIX HOCO-
pOroB, OojblIeporux TOPMAHEIX oJeHe# u aAp. (pumc. 103).
HcyesHoBeHNe MHOTHX XHIOHAKOB O0BACHAIOT TeM, UTO UeJIO-
BEK YVHHYTOMKHJ KDYIHLIX KONBITHBIX, KOTODBIMH OHHU IIATA-
JIUCH,

Oxoumo 10 TeIC. JIeT Ha3a/ YeJI0BEK OT COOMpPATeIhCTBA U 0XO0-
TBl Ilepeliesl K 3eMJIeJelIHI0 W cKoToBoacTBy. C sToro Bpe-
MeHHU OCHOBHEIE M3MEHEHWSA, MPOUCXOgANTHe B Omocdepe, Tax
WV WHa4Ye CBA3AHBI C XO03AHCTBEHHOH NeATEIbHOCTBHIO Ueso-
BEKa.

1. Kaxue u3aMeHeHNs B JKMBOTHOM H DACTUTETLHOM
MHpe TPOUSOILIH B majieoreHe?

2. Kaxne Hambosee Ba)KHLIE COBBITHA B SBOJIOIHE
OPraEM3MOB IPOU30MLIA B HEOreHe?

3. Kak BoazeificTBOBaI IDEeBHHUH HelI0OBEX Ha OKDPY-
KAIOMYI0 IPUPOAY?

4. Kaxkue GarkTopsl 0Ka36IBAIOT HAHOONIBIIEE BIIHA-
HHe HA 3BOJIONHI0 HBEIHE JKHBYIIUX OPTaHH3-
MOB?

Kpamkoe codepicarue znagwl

Bompoc o Bo3EWKHOBEEWH W DA3BHTHH JKH3HHU Ha Hamel miaHeTe
HHTEPECOBAJ YEIOBEKa C CaMbIX ADEBHHX BpeMeH. PaznmuHrle mpex-
CTABJIEHUS O BOBHHKHOBEHHH JKH3HH MOYKHO O0LEIWHUTH B IIATH I'E-
nores:

1) xpeamnoEnEM — B0KeCcTBeHHOE COTBOPEHHE JKUBOTO;

2) caMOIIPDOH3BOJILHOE 3aPOKIEHNE — JKHUBEIE OPraHU3MEI BO3HH-
KaioT CAMOIPOW3BONLHO W3 HEKHBOI0;

3) rumoTesa CTANHOHADHOTO COCTOAHHS — XH3HL CYIIECTBOBAIS
BCeTna;

4) runoTe3a MaHCIEDMAHN — XKU3HE 3aHECEHA Ha HAIY IJIAHETY H3-
BHE;

5) runoTesa OMOXHMHIECKOH 3BOMIOIUH — JXH3HL BOSHUKIIA B Pe-
3yJIBTaTe IPONECCOB, NOAYUHANIUXCH XUMHAYECKAM H (DU3NYECKHM
38KO0HAM.
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B macroamee BpeMsa GOTBIIAECTBO YIEHEIX IMOIIePEABAIOT HIEIO0
abMOTeHHOTO 3aPOKACHNS KU3HH B IPOIECCe GHOXAMITIECKON SBOIII0-
U,

JHusHB, Ipexe YeM OHa JOCTHTIIA COBPEMEHHOTO MHOroo0Opasns,
npoma IIUTeIbHBIH TyTh, B KOTOPOM Pa3aHdaioT TPH STANA: XHMU-
YeCKOH, IpendroIoruyeckoil 1 GHOIOrHYecK o SBOJIIOIIHU,

3eMls Kak IIaHETa CyIlecTByeT Ooxee 5 Mapx mer. Ee HCTOPIA
PasleNAeTCs HA AINTENbHEEIC IPOMEXYTKH BPEMEHH — 3PHI (KaTap-
xelicKas, apxelickas, IpoTepo3oiickas, MATe030HCKAS, Me3030HCKAS
U KalHO30¥CKasA). SpBI HOAPasLenaioTca Ha IepPHOLL, IePUOTEl —
H& 3TOXH.

Bronornueckas sBomomua IpogoiskaeTca Ha Bemie ViKe OKO0JIOo
4 Mipz JeT. 3a 3TO BpeMst TOABUIIOCH OECUNCIeHHOE MHOKECTEO dhopm
JKHBEIX OPTAHW3MOB — OT IIPOKADPHOT A0 YEJI0BEKA.



OCHOBEI
9KOJIOTUH

Husympue Ha 3eMie OPraEW3MbI OYEHBL Pa3HO-
obpasurl. Cpegn pacTeHHWN MBI MOXKeEM BCTDe-
THTE MEKDPOCKOIHYIECKHUE BOLOPOCIH, KUIHB KO-
TOPBIX OYeHb KOPOTKa, MeJKHe OIHOJEeTHHE
IIBETKOBEIE, D0JIee KPYIIHEIE MHEOTQJIETHHE IIBET-
KOBBIE DACTEHN A, TUTAHTCKHE IPEBHHUE CEKBOMH.
Menpuaiinmue paKkooOpasHEIe, HACEIISAIOIITE TOJI-
10y BOJBI, MEIY3hl, MODCKHE 3BE3MBI, IBYCTBOD-
YaThie MOJUIIOCKH, YKYVKH, AMIeDUILI, JATYIIKH,
BOpoOBH, scTpebsl, BOIKH, 0J1€HH, OYHBOIEL, KH-
TEI — BOT JAJIEKO0 He MOJHLIN TIepedeHb pa3Hoo0-
PasHBIX [IPECTABATENEH JKUBOTHOTO MHUPA.
HecmoTps Ha rpoMagHbie DPAa3IWUYUs B CTPO-
ennn, obpase KU3HHU, 0C0OEHHOCTAX (HU3UOIIO-
THUHY KABEIX OPTaHH3MOB, BCEeX UX 00BeIUHAET
OJIHO: OHH PearupyIOT Ha U3MEHEHWA BHEITHUX
dharTOpOB.

Comep:kaHue pasiesia IIOSHAKOMHT Bac JHIIL
¢ HEKOTOPBEIMH IpolbIeMaMHB COBPEeMeHHOM 9KO-
JIOTHH, IIOCKOJIEKY 00JIACTE €e HETEPEeCOB UPes-
BBIUYAWHO IIHPOKA. JKOJOTHA TECHO CBA34aHA C
IDYTEMH oTpaciasmu Guosoruu. Ee oCHOBHEIM
IIPEIMeTOM SBJIAETCH TAKIKe HU3YJeHHEe TaKUX
¢dopmM cymiecTBOBaHKWS OMOJIOTHYECKOTO MHpa,
KOTOPAIE MOTYT GLITH HA3BAHEI HATOPTaHM3MEH-
HEIMH, T. €. DOIYIAIRH, co00mecTs, 6roreomne-
HO30B ¥, HaKoHeN, Onocdepsl. [TosToMy K 9KO-
JIOTHYECKHUM 3HAHUAM B PABHOH Mepe MOYKHO
OTHECTH 3HAHWS, MOJIYIeHHbIE BAMU TPU U3V-
yepny rias 4, 5 u 6 gagsOoTO yueGHUKA.




[11aBa
Opranusm
1 cpena

[IpounTaB 3Ty I/1aBY, Bl Y3HAETE:

® umo makoe KoA0ZuUeCKUue YCA0BUA
U 9KOA0ZUYECKUE pecypCsl, 6 Hem CX00CHE0
U pasaunue mex0y smumu NOHAMUAMU,

® Kax nposAeasemcsa NPUCNOCODAEHHOCHL
0p2aHU3MO8 K Cpede obumanus,

® umo makoe Ouomuueckue
B3AUMOOMHOUCHUA U KAKYIO PONL OHU.
uzpaom 6 Kusnu 6uoos;

® ¢ KaKuMU QPAKmOpaAMIU C6A3AHBI KOIeOAHUA
UUCACHHOCINU. 0 P2AHUIMO8
U Kax O0CYmecmeniemcs IKOA0ZUUECKAA
pezyaayna 6 npupooe.




9.1. 9xonoruueckue (haKTOpHI.
Y cioBHUS CPEabI

1. TloueMy MHOTHE BHASI RMBOTHBIX M pPacTeHHI
HE BCTPEYAKTCH IMOBCEMeCTHO?

2. Kakue (parTOpPEI, KPOMe IPHPOTHEIX, MOTYT OKa-
3pIBATH BANAHHE Ha 00/1aCThE PACHpOCTPAHEHHA
H YHCJIEHHOCTh OPraHu3MOB?

DroN0zuLeCcKUMU (axmopamu Ha3bIBAaIOT J00bIe BHEIIHHE
(haxTOpEI, OKa3BIBAIIIHE IPAMOE WJIH OIOCPEJOBAHHOE BIIHA-
HUe Ha YHUCIEHHOCTL (00mime) ¥ reorpadrdecKoe pacrpocTpa-
HeHHe KHUBOTHBIX M PaCTeHHUH.

9rosorudeckue HaKTOPEI OY€Hb MHOTO0OPA3HEI KaK IO CBO-
eit mpupoe, TaK ¥ IO BO3LEHCTBUIO Ha KUBEIe OPTaHU3MEL. Y-
JIOBHO COBOKYIIHOCTE BCEX [EHCTBYIOINUX Ha OPraHM3M (aKTo-
POB HOAPA3AeNA0T Ha TPH OOJbIINE IPYIIEl — a0HOTHYECKUE,
OmoTHUYeCKNe W aHTPOIOreHHEBIE.

Abuomuueckue axmops. — 3T0 QaKTOPHI HEXUBOM IIPUPO-
IbI, IpesKe BCero KIMMaTHdecKre (COJIHeYHBIN CBET, TeMIepa-
Typa, BIa’KHOCTH BO3AYyXa) B MecTHHIe (penbed, cBOWCTBA MOY-
BBI, COJIEHOCTDb, TeUEHHUA, BETED, Paguanus U T. II.). ITH GaxTo-
pPBI MOTYT BJIMATH Ha OPTaHH3M IPAMO, WM HEIOCDPECTBEHHO,
KaK CBeT W TeIjo, JJub0 KOCBeHHO, KaK, HallpuMeD, pejbed, KO-
TOPBLIA 00YCJIOBIHMBaEeT fAeiicTBHE HNPAMBIX (GAKTOPOB — OCBe-
IeHHOCTH, VBJIaKHEHW, BeTpa | Ip.

Buomuueckue paxmopbl. — 3TO BCEBO3MOKHEIE (YOPMEI BIIH-
HUA XUBLIX OPraEW3MOB IPYT Ha IPYTa: ONBLIeHNEe HACEKOMBIME
pacTeHn#, IOeTaHNe ONHUX OPTaHU3MOB IPYTUMU, KOHKYPEHIIHA
MeXXIy HUMH 34 Te WX HHBIEe BUIHl PeCyPcoB (IHUITy, IPOCTPAE-
CTBO, CBET X T. 1I.), HIAPa3HTH3M ¥ MHOT'O€ JPYToe.

AnmponozeHHble (axmopb. — 3TO Te POPMEI JeATEJIbHOCTE
qeJIOBEKa, KOTOPBIE, BO3ZEMCTBYA Ha OKPYKAIOINYIO Cpeny, us-
MEHSIOT YCJIOBHS O0MTAHMUSA JKUBEIX OPTaHU3MOB MK HETIOCDEa-
CTBEHHO BJHMSIOT HA OTAe/JIbLHEIE BHALI DACTEHHH H KHUBOTHEIX.
OnuuM u3 HauboJiee BaKHBIX aHTDOIIOTeHHBIX (aKTOPOB ABJIHE-
eTcs 3arpsAs3HeHNe.
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Yeanosuamu cpedvt, MM IK0L0ZULECKUMU YCAO0BUAMIU, HASHI-
BAIOT M3MEHAIIINECH BO BDeMeHHN U MPOCTPAHCTBE abuoTHUe-
CKHe (PaKTODBI CDeABl, HA KOTODhLIE OPraHW3MLI pearupymoT
T0-PA3HOMY B 3aBHUCHMOCTH OT UX CHIIBI.

YClIoBHA CPeMBI HANATAIOT Ha OPTAHUAMBI OIDEIeTeHHEIE OT-
paEuYeHus. OT KOJHUeCTBa CBETa, IPOHUKAIOIIET0 Yepes TOI-
Iy BOABI, 3aBHCHT XH3Hb 3€JeHBIX PAaCTEeHHH B BOZOEMAX, OT
HaJIMINs KHACTOPOAa 3aBUCAT BO3JyXOABIMIAINNE XHBOTHEHIE,
TeMIIEpaTypa Oompe/esldeT akKTUBHOCTD ¥ KOHTPOJIUPYET Pa3MHO-
JKeHHe MHOTHX OPTraHH3MOB.

K nawmbonee BakHBIM (hakTOpaM, OIpelEaAIOMIMM YCI0BUA
CYI{ECTBOBAHUA OPraHN3MOB IPAKTUYECKH BO BCEX CPEax M U3-
HY, OTHOCATCSH TeMIepaTypa, BJIaKHOCTL U CBET.

Temneparypa. JI1060# BH OPraHU3MOB CIOCOGEH SKUTE TOTE-
KO B TIpe/leJIaX OIpe/ieIeHHOTO UHTEPBAala TEMIIEPATYD, BHYTPH
KOTOPOTr0 TeMIepaTypHEIE YCIOBHA Hambosee GIIarompUATHBI
AJLA €TO CYIEeCTBOBaHUA, & €ro JKU3HeHHbIe DYHKIIUY OCYII[eCTB-
JAIOTCA Haubosee akKTUBHO. 110 Mepe IPUGIHIKEHES K TDaHu-
IaM TeMIePATYPHOTO HHTEPBAJIA CKOPOCTh *KUBHEHHEIX ITIPOLIEC-
COB 3aMeJJIAeTCs, a 3a eT0 IpefeJaMy OHH H BOBCE IIPEKpAIa-
I0TCH — OPraHH3M IIOTHbaeT.

IIpenensr TeMmepaTypHOH BEIHOCIMBOCTH Y Pas3HBIX OPraHua-
MOB pasaudHbl. HeKoTOpEIe BU/IBI CIIOCOOHEI BEIHOCHTD 3HAUN-
TeNbHEBIe KoJebaHusA TeMIepaTypsl. Hanpumep, TumafiguKy u
MHOT'H€ 6aKTepHH MOTYT KUTh DU CAMOI PA3IHIHOMN TEeMIIepa-
Type. Cpefy JKUBOTHBEIX HAMGONBINHN AWATAZ0H TEMIIEPaTyP
BEIIEPXKUBAIOT TEIIJIOKPOBHEIE. THID, HampuMmep, OIUHAKOBO XO-
POIIO IIEPEHOCHT KaK CUOMDPCKUN XOJIOJ, TaK W Kapy TPOIHYe-
cKuX obsacre#t Maauu uwin Manafickoro apxumnenara.

B mazemMHO-BO3AyIIHOR U gake B BOAHOM cpeze TeMOepary-
pa He 0CTaeTCHa IOCTOAHHOM M MOXKET CHJILHO BAPbLUPOBATE B 3a-
BUCHMOCTH OT CE30HA rofa WMJIH BPEMEHH CYTOK. B Tpomm-
KaX CyTOYHbIe KOJeOaHHA TeMIepaTyphl MOTYT OLITH BEIDaJe-
HEI CHIIbHEe, YeM ce30HHBIe. M Hao60poT, B yMepeHHEBIX 06ac-
TAX TeMIIepaTypa SHaYUTeIbHO Pa3INIaeTcsa B DasHbIe BpeMeHa
roma.

Baaxnocrs. Ha nporssxennu Gonbimeit 9acTi cBoeit HCTOPHUU
KUBaA IPUPOJa ObLTa IPeACTaBIeHA HCKIIOUNTEIHHO BOTHLIMH
OpraHU3MaMy. 3aBOEBAB CyIIy, OHH TeM He MeHee He YTPATH/IH
3aBHCHMOCTH OT BOoAbl. Boma — cocTraBHas wacTs Kaskgoro :xu-
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BOT'O OpraHu3Ma, OHa HeoOXoAuMa s ero HOpMAaJIbHOI0 (PYyHK-
IHAOHHPOBAHUA.

PacTeHusa M3BIEKAOT HY/KHYI0O UM BOAY U3 IIOYBEI IIDH ITOMO-
mu KopHeH. JIMMIaWHWKA MOTYT yJIaBIHBATh BOAAHON Iap M3
BO3[yXa. Bce CyXOMyTHEIE JKUBOTHEIE AJIs KOMIIEHCAIINA HEeU3-
OeXHOH ITOTEepPH BOLEI 34 CUET UCIIADEHUS HIIH BBEIGEIeHNA HY K-
Mal0TCHA B ee INEPUOAWYECKOM MOCTyleEnu. MuOrume m3 HEX
ILIOT BOAY, IPyrue, HampuMep aM@uOwum, HEKOTOPhbIe Hace-
KOMBIE M KJIEI[H, BCACHIBAIOT e Uepe3 MOKPOBEI TeJa B KHI-
KOM MJIX Iapoo0pas3HoM COCTOAHUH. ECTh :KUBOTHEIE, ITOJIYyYa0-
II¥e BONY HOBOJBHO CIOXKHBIM IIyTeM — B IIPOIecCe OKHUC/IEHHS
{UPOB. JTO, HATIDUMED, BepOIOL W HEKOTOPHIE BUIEI HACEKO-
MBIX — PHCOBLIHA ¥ aM0apHBIH JOJTOHOCHKH, IIaTAHAA MOIb.
MHTAIONINECS KUPOM. ¥ JXKHBOTHBIX, KaK U Y PACTEeHHH, UMeeT-
CA MHOXECTBO IPHUCIOCODIeHUN A8 3KOHOMHU BOAEL.

Cger. Ceer CoJiHITA CIYKHAT IPaKTUIECKH eJUHCTBEHHBIM HC-
TOUHHKOM SHEPTUH IIA KUBOKA IPUPOALL.

HenocpencTBeHHOTO BIWSHUSA HA KHBOTHEIX, II0 CDABHEHHE
¢ TeMIIepaTypO#d WU BIAKHOCTHIO, CBET IOUTH He OKAa3bIBa-
er. OH CIYyXHUT JIAITH CUTHAJIOM K IIepPecTpOiKe IPOTEeKaroIn:
B OPraHM3ME IIPOIIECCOB, YTO IIO3BOJIAET UM HAWJIYYIINM 00pa-
30M OTBeYaTh HA IPOHUCXOAAINNE H3MEeHeHHS BHEIIHHUX YCJI0-
BHH.

Y MHOTHMX >XHWBOTHEIX YCJIOBHS OCBEIIEHHOCTH BbI3BIBAKT
TIOJIOKATEIHEHYIO WX OTPUIIATEIBHYI0 PeaKIhIo Ha cBeT. Hexo-
TOphIe HAaCceKOMEIe (HOUHEIe 0a00UKHM) CIETAIOTCH HA CBET, ADYV-
rue (raparxannl) maberaioT ero. Hambonpmiee 5KOJIOTHYECKOS
3HaYeHHe WMeeT CMeHa OHSI H HouHh. MHOTHEe *XUBOTHbBIE BEAVT
UCKIIIOYUTENbHO JHEeBHOH 00pas yKu3HU (DONBIIMHCTBO ITHIL).
IpyIie — WCKJIIOUUTEIEHO HOYHOM (MHOrHE MeJIKHe IDhISYHEL.
JIETyYWe MBIIH U Ap.). Meilkue paduky, MapAmlide B TOJINE Bo-
IIBI, JepikaTcd HOUBIO B TOBEDXHOCTHEIX BOJAX, & JHEM OIYCES-
I0TCH Ha IIyOnHY, n3berasa CINIIKOM SPKOTO CBeTa.

Bropuunsie KIMMaTHIeCKHEe (DAKTOPBI — BETED, aTMOCHED-
HOe JaBJIeHNe, BhICOTa HAl YPOBHEM MODA U AD. — TaKXKe HMe-
10T BajKHOE 3HadeHue. Berep 06/1a1aeT KOCBEHHEIM JIeHCTBHEMN
yCHIHNBasA WCIapeHWe, OH 00e3BOKMBaeT OPraHU3M; CHIIb
BeTep CmocOOCTBYET TaKyKe OXJIaKAEHHIO. JTO OKas3kbIBae
BA/KHBIM B XOJIOIHBIX MeCTaX, Ha BEICOKOTOPBAX WK B IOJ
HBIX 00JaCTAX.
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AnTponorennsie haKTOPEL. 3arpA3HAONINE BeIecTra. AHT-
POTIOTeHHEIe (PAKTODHI BeCbMa PasHO0OpAa3HEL. YeI0BEK BO3HEH-
CTBYET Ha KHUBYIO IDUPOAY, IPOKJIAAEIBAA JOPOTH, CTPOS FOPO-
Aa, BaHUMAasFACh CEJBCKUM XO03AMCTBOM, IIEPErOpa’kUBas DEKHU
u T. #. [leATebHOCTE YeI0BeKa Bce Yale CONPOBOKIACTCH 3a-
IPASHEHWEM OKDPYJKalIleld cpefbl HOOOYHBIMHU, YACTO SLOBHU-
TBIMHU OPOAYKTaMu. [[MOKCH] cephl, JIETAIIUN U3 TPYO 3aBOLOE
H 2JIeKTPOCTAHIIUAM, COeJUHEHN A METAJLIOB (Mequ, IHHKA, CBUH-
1a), copacreiBaeMEle BO3JIe DYAHUKOB WM COLEPIKAIINECH B BhI-
XJIOMHBIX raszax aBTOMAINWH, OCTATKH HEMTENPOAYKTOB, OKa-
SBIBAIOIMECA B BOJAOEMAaX I[OCJIe OPOMEIBKM TAaHKOB Hedre-
HAJUBHBIX CYZOB, — BOT JIUIIb HEKOTODEIE U3 3arpA3HAIOMIAX
BEIleCTB, OrPAaHMYMBANINNX PacIPOCTDAHEHWE OpPTraHH3MOB,
ocobeHHO pacTeHHii.

MEuorue 3arpAsHAOININE BeITeCTRBA OeHCTBYIOT KaK SbI, IDH-
BOJAS K BRIMHDAHWIO LEJble BHALI PACTEHUHR WX JKHBOTHBIX.
Jpyrue MOTYT IepefaBaThCA MO TENAM NHTAHAS, HAKAILIH-
BaThCA B TeJaX OPraHW3MOB, BEISEIBAThH TEHHBIE MYTAIlWH, 3HA-
UeHHe KOTOPEIX MOXKHO Oy/eT OIeHUTH JUIIs B Oyaymem. Kax
IpaBUJIO, 3arpA3HEeHHe NPUDPOAEI MPUBOLUT K CHHUMKEHHIO BIi-
MOBOTO pasHOOOpasusaA W HAPYIIEHHWIO YCTOHYUBOCTH GHOLEHO-
30B.

Abuomuueckue, 6uomuieckue, AHMPONOZEHHbLE daxmoput.
dronozuveckue ycnosusn. Temnepamypa. Braxrnocms.
Ceem. Bmopuunsie kaumamuieckue gaxmopuL.
3azpasnarouue euecmea.

1. JTaiite ompeneleHMe MOHATHR «dKOJOTHUECKUE
thaxTopsl» . CocTaBbTe HX KIACCHQUKAIIIO, IPH-
BeIUTe IPHMEDEL. -

2. Kakoe BIusHIE OKa3bIBaeT TeMIepaTypa Ha pas-

JMYHBIE BAILI OPraHA3MOR?

. Kax :xuBOTHEIE M pacTeHHA HONYYAI0T HEOGX 0T -

MV UM BOOY?

Kax oprasuamel pearupyior Ha pasHyIO OCBEIeH-

HOCTB?

. Kax gmeficTsyioT Ha OpraHW3MbI 3aTrPA3HSIOIINE

BemmecTsa?

267



9.2. OO61me 3aKOHOMEPHOCTH
BIIMSHUSA 9KOJIOTUYECKUX
(paKTOPOB Ha OPTraHU3MbI

1. ITouemy CIIOHBI He BCTpeYarTcHa Ha Oepery Jle-
JIOBHTOTO OKeaHa, a Oelkle MeIBeTH — B TPOIIH-
Eax?

2. Tlowemy B opaHkepesax He00X0XUMO IOIAEPIKH-
BATH OINpPeNelNeHHYH TeMIeparypy H BJak-
HOCTH?

BaI yoxe 3HaeTe, uTo 11000 OPTaHU3M MOKET CYOIeCTBOBATh
JWIOE B OIpeAeIeHHOM TEeMIeDATYPHOM HHTepBane. Ecam Tem-
IIepaTypa Cpelsl CAUIIKOM HA3KA UIIH CIAIMTKOM BEICOKA, OH IO-
rubaer. Tam, roe TemuepaTypa 0J1M3Ka K KpallHUM 3HAUYEHUAM,
IpeNCTABUTeNH JAHHOTO BHAA BCTDPEYANOTCHA PEIKO, HO IO MEepe
TOTO KaK TeMIIepaTypa OpHOIMXKaeTcs K cpeflHeMY 3HAUeHUIO,
ONTUMANIBHOMY IJIS HAX, UX YHCJIO YBEIHYUBALTCH.

IlanHas 3aKOHOMEDHOCTSL CIPaBeAIuBa AId JI11000ro Apyroro
(arTOopa, BAUAIONIEr0 HA T€UeHHE TeX WIHW MHBIX HHU3HEHHBIX
TPOIECCOB (BIaXHOCTh, CHJIA BETPA, CKOPOCTE TeYeHHU U T. I.).

Ecim mapucoBaTs Ha rpaduKe KPUBYIO, XapaKTEePU3YIOMIY
CKOPOCTEL TOTO HJIH WHOTO Ipomecca (IbIXanysd, IBAKEHN A, IH-
TAHWA U ApP.) B 3aBHCHMOCTH 0T OAHOTO 13 (hAKTOPOB BHEIIHEH
cpensl (KOHEYHO, IPH YCJIOBHH, 9TO 3TOT (HaKTOp OKa3bIBaeT
BIAAHWE HA OCHOBHEIE KH3HEHHEIE IIPOIECCHI), TO 9TA KpUBas
mouTu Beerga OyzeT mMeTh (QopMy KoJokoua (puc. 104).

Kpussie, momobHLIe ©300paskeHHON Ha 3TOM DUCYHKE, HA3hi-
BAIOT Kpusbimu moaepanmuocmu (or agat. tolerantia — Tepme-
mue). Ilono/KeHne UX BEPINUHBI YKA3bIBAET HA YCIOBHHA, OINTH-
MaJIbHBIE [JIs JaHHOTO IPOIecca. :

Il7i5i HEKOTOPBIX BH/IOB XaPaKTEPHBI KPUBEIE C 0UE€Hb OCTDHI-
MU THKaMHW; 3TO 03HA4YaeT, YTO AWANa30H ONTHMAILHBIX IS
HIX YCIOBHH 09€HB V30K. [I1aBHRIE KDUBBIE COOTBETCTBYIOT IIIH-
POKOMY AHAIasoHy TOJIEPAHTHOCTH, T. €. YCTOMYWBOCTH K JaE-
HOMY (QaxTOpPY.

OprasusMel ¢ MIEPOKAME I'PAaHANAMH YCTOWIABOCTH KO MHO-
ruM (paxTOpaM, KOHEYHO, MMEIOT IIIaHChI Ha H0Jiee IMUPOKOe Pac-
IIpOCTPaHeHHE.
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Y mMHUpOKO pacIpoCTPaHEHHBIX BHUAOB IMONYJISIHAN, 0OBHTAIO-
mye B KIMMATHYeCKH DA3HBEIX 30HAX, YACTO OKA3BIBAIOTCSH Ha-
HIYYIIAM 00pa3oM HPHUCIOCOOIeHHBIME MMEHHO K YCJIOBHSM
AaHHON MeCTHOCTH. 3TO CBABAHO C UX CIIOCOOHOCTHIO 0GPA3OBEI-
BaTh JIOKAJbHBIE (DOPMBI, HJIHA JKOMUNbL, XAPAKTEeDH3YIOIIHeCs
PasIUYHEIMY 'PDAHUIAMK CTOHKOCTH K TeMIEpaType, CBeTy Uiln
ApyruM (axTopam.

Paccmorpnm B kauecTBe IpHMepa S9KOTHIIEI OHOTO M3 BUOB
Menys. Kak BeI 3HaeTe, Mey3bl IePeABUTAIOTCS B BOJE IION00HO
paxKeTe — IPU IIOMOINY PETMHYECKHUX COKDAIeHNI MBI, BhI-
TAJIKUBAIOIIHX BOAY M3 I[€HTPaIbHOI moJsocTw. OnTumManbHAas
CKOpOCTE mynbcanuu — 15—20 corparmerunit B MuryTy. Ocobn
OJHOT'O U3 BUJOB Me/ly3, O0MTAIOIIETO B CEBEPHEIX IMUPOTAX, TIE-
PeABHUTaIOTCA C TAKOH K€ CKOPOCTHI0, KAK U MeZy3bl TOTO JKe
BHJIA B IOKHBIX IIWPOTaX, XOTS TeMIEpaTypa BOAEL HA ceBepe
moxkeT OuITh Ha 20 °C Hmsxe. DTo 03HAUAET, UTO U Ta H apyras
(hOpPMEL Mely3 CMOTJIM HAWIYYIIAM 06pa3oM IPHCIIOCOGUTLCS K
MEeCTHBIM YCJIOBHAM.

3aKoH MMHHMyMa. VHTeHCHBHOCTS TeX WM HHEIX Onomoru-
YEeCKHX IIPOIIECCOB 9aCTO OKa3bIBALTCA YYBCTBUTENBLHOH K JBYM
uny GospnieMy gHcIy (GaKTOPOB OKDPY:Kalommiei cpexsl. B aTom
CiIydae permalolnee sHaueHue OyaeT IPUHAUIEKAThL TOMY U3 HHUX,
KOTOPBIY NMEeTCa B MUHNMATIHHOM C TOYKY 3PEHUA IOTPeGHOC-
Te#l OpraHM3Ma KOJIMYECTBe. DTO IPOCTOe IMPABHUJIO GBLLIO cop-
MYyJTUDOBAHO OCHOBOIOJOKHAKOM HAYKHU O MUHEPAIBLHEIX yI00-
PeHUAX HEMEOKUM XHMHUKOM u arpoxumurom Ocmycom Jubu-

AKTUBHOCTL OpPraHUamMoB

Ontumanshble  YrHereHue
YCNOBUS

i’ 1
Cuna Bo3aeicTeng QakTopos

Puc. 104. Kpuras TomepasTHOCTH
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xom (1803—1873) u mony4umuiio Ha3BaHHUE 3AKOHA MUHUMYMA.
10. JIubux oOHApPYIXUI, 9TO YPOXKail paCTeHUNH MOMKET OrpaHu-
UMBATBECA OLHUM — JIIOOBIM — W3 OCHOBHBIX 3JIEMEHTOB ITHTa-
HES, €CJIM TOJIBKO 3TOTO 3JIeMeHTa He XBaTaeT B IIOUEE,

MaBecTHO, 4TO pasHBIe (GaKTOPHI CPEABI MOTYT B3aHMOJEN-
CTBOBAThH, T. €. HEXBATKAa OJHOI0 BEIeCTBA MOKEeT IPUBOAUTE
K ZeuIuTy B APYrux BelllecTBax. Hampumep, HeZOCTATOK BIa-
Tl B IOYBE OTPAHWYWBAET NOCTYIIEHNWE B DACTEHU S BCEX OCTANb-
HEIX BeIeCTB, HEOOXOAMMBIX [/ UX NUTaHHA. [losTOMy B He-
JIOM 3aK0H MHHHMYyMa MOYXHO cGOPMYIHDPOBATE CJIeLYIOM[AM
o0pasom: yCIleIIHOE BBI)KMBaHHE JMKHBHIX OPraHW3MOB 3aBH-
CHT OT KOMILIEKCA YCIOBHH; OrPAaHEMYIUBAIONIUM, WX JTUMUTH-
pyomuM, GakTopoM ABIfeTCHA JI000e COCTOAHWE CPeAbl, IPH-
fImRaroIleecsa NN BEIXOAIMIEE 38 TPAHUILY YCTONUUBOCTH IS
OPraHW3MOB JaHHOTO BHJA.

Tonepanmuocmv. FKOMUNDL.
Jumumupyrowue Gaxmopvi. 3aK0H MUHUMYMA.

1. Yro TaKoe TOJEepPaHTHOCTb OPTaHU3MOB?
2. Kakue (axTOpEl HA3BIBAKOT JIHMHTHPYIOIIUMHE?
3. Yro Taxoe 3aK0OH MEHHMyMa?

9.3. Bronoruueckue pecypchl

1. B uem pa3amuuda MeXOAy THIIAMH IIHTAHUA pac-
TeHUH U RUBOTHEIX? Kakue BHILI MHTATEILHEIR
BemeCcTB BAM H3BECTHEI?

2. IloueMy MPOHCXOIUT MCTOUIEHWE MOYBEI?

Pecypcamu Ha3BIBAIOT BeleCTBa H 9HEPTHIO, BOBJIEKaeMEE
OpraEW3MaMH B IPOLECCHl UX KHU3HEJeATEeJIbHOCTH. 32 9THM
MOHATHEM CTOST KOJIMYECTBa; pecypc (B OTIMYHE OT YCJIOBHE)
MOJXeT pacXOI0BaThCsd W HCUEPIEIBATHCA. Pecypc XHUBBIX
CyIIecTB — 3TO B OCHOBHOM BeIeCcTBa, HAYIIHe Ha IIOCTPOE-
HHUEe UX Tel, U SHeprus, HeoOXoquMas OIS UX JKH3He[eATels-
HocTu. VIHOTZA K pecypcaM OTHOCAT W IPOCTPAHCTBO, eca:
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obJyialaHye STUM IPOCTPAHCTBOM HEOOXOAUMO [JISA KU3HM Opra-
HU3MOB.

Teno 3eeHOTO PACTEHUS CO3AETCA M3 MOJIEKYJ HEeOpTraHu-
YECKHX BEIIeCTB. JTH BEIIeCTBA IMPeACcTaBIAIT COO0H nuuesoil
pecypc 3eJIeHOT0 pacTeEn. I8 TOCTPOEHNA CBOETO Teia pacTe-
Huio Tpebyerca sHEpPTrHdA, KOTOPAS UeplIaeTcd OT COJHeIHOTO
u3JIy4YeHHs npH GoTocuHTe3e. ColHeUHOEe HM3IyUEHHE — 3TO
aHepzemuueckuil pecypc. Camu 3esieHble PACTEHUS ABJIAIOTCH
IHUIEeBLIME PECYPCAMHU IJIA TPAaBOSIHBIX KMBOTHBIX, KOTOPLIE,
B CBOIO OUYepenb, CIYKAT NHUIIEBBIMU pecypcaMiy IJIS XHII-

HUKOB, IIADA3WTOB, a IOCJE CMEPTH — [Jid MHUKDOODPTaHM3-
MOB, WCHIOJB3VIOIIUX 3aNaceHHYI0 B TDPYMNax 3HEPIUI0 M Be-
IIEeCTRBO.

W3 cxazaHHOTO BUHO, YTO OOWH U TOT ke (axTop (cosmed-
HOe M3JIydeHHNe) MOKeT PACCMAaTPHBATECA U KaK YCJIOBUe, U KaK
pecypc.

ConxHeuHOE M3Iy4eHWE KaK 9HEPreTHYECKHI pecypce. B mpu-
POZie AJIsA 3eJIeHBIX PaCTeHUY eJUHCTBEeHHBIM UCTOYHNKOM SHED-
THH, KOTOPYI OHE MOTYT HCIIOJb30BaTE B IIPOIIECCAX JKHAZHEHe-
ATeJBHOCTH, CIYKHAT COJTHEIHOE U3IyIeHNe. ITOT MOTOK JIYIHC-
TO¥ SHEPTUH, JOCTUTAIIHHA DACTEHUA, MOKET OBITH IIPAMEIM,
OTPaXeHHBEIM OT IPYTHUX OPEeIMETOB WX MPOIIEAIINM CKBO3b
HHX.

Korpa Ha IyTH TOTOKA TYIUCTON SHEPTHH OKA3BIBAETCA JIUCT
DacTeHusd, MOTOK MOJKET OBITH YAaCTHUYHO OTPAa’KeH, IPOIYIIeH
U IOIJIOINeH. YacTh IOTJIOINEeHHONH SHEPrHH MOMKeT AOCTHYL
XJIOPOIIACTOB, COAEPHAMUX 3eJI€HBIH NTUTMEHT — XJIODPOMHILI,
¥ yJacTBOBATH B IIpoIecce (hoTOCHHTE3A.

KoEnmerTpanms yriaeKHWCIoro rasa B aTMoc(hepe Nep:KuTCs
Ha noctoaHHoM yposHe — 0,03% u cyiecTBeHHO He BIMAET HA
cKopocTh hoTtocuuTe3a. [IBa APDYrEX HeoOXOOUMEIX A GOTO-
cunTesa (axTopa — BOZAa W COJNHEYHAS SHEPTUA — MOTLYT
BHAUHUTENHLHO U3MEHATHCS B 3aBHCHMOCTH OT reorpadmueckoro
TIOJIOMKEeHH A, :

Ecnm nyducras sHEPTHA OPU TONAJAHWY HA JHUCT B TOT Ke
MUT He YJIaBIWBAETCH, OHA YTpPauuBaeTcA 0e3BO3BPATHO. JHep-
TuA U3IyYeHHsd, HpeodpasoBaHEHAA B Opolecce (DOTOCHHTE3A B
XUMUYECKYIO 3HEPTHIO COeIUHEHUN yraepofa (TJIHK03LI), IPO-
IensIBAET CBOM 3eMHOI OYTH JIHINL OOHAKIEI — B OTJIMYHE OT
aTOMOB YTJIEDO/ia ¥ MOJEKYJ BOABI, KOTOPhIe MAPKYIHUPYIOT Ye-
pes3 OecuucyieHHEBIE TOKOJIEHNA KHABEIX CYIIECTB.
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IInmesbie pecypebl. IIoMIMO JIYYMCTON SHEPTHWH B IPOLEct
dhoTOCHHETE3a BOBIEKAIOTCSH JUOKCH YIJIePOo/ia ¥ BOAA, BCTYIIAk0-
e MeXIy COO0R B CI0KHBIE B3aUMOIEHCTBHA.

BaskHBIM BUIOM IIHINEBBIX PECYDPCOB [JIA PACTeHUN ABJIAIOT-
¢s BIEeMEeHThEI MUHEpPAJIbHOTO IHTAHWA, KOTOPhIE M3BJIEKAITCA
Iz TIOYBEI (€CaM pacTeHWe HaseMHOEe) WM W3 BOABL (eciw BOA-
Hoe). K guM oTHOCATCA a30T, (hocdop, cepa, KaJIbIWii, MAaTHAL,
sxeneso u Ap. llepedncieHHEbIe 3JIEMEHTEL, PasyMeeTcs, He00Xo-
JWMBI ¥ JKIBOTHBIM, HO OHH YaIlle BCero moJyJaroT UX B COCTaBe
DPasHOOOPA3HOH OPraHKIeCKON IHIIH — DPACTUTEIHEHON WK K-
BOTHOH.

e e e mm R W M B R R oA SN M R M M M M B S M A I W Mmoo o oo

Hronozuieckue pecypcvi. Inepzemuieckuil pecypec.
ITuwesoil pecypc.

1. B gueM COCTOAT OTANUAA MY TOHATHAME «yC-
‘TIOBHA» W «PECYDCHI» 7

2. TlepeunciuTe W3BECTHEIE BaM BUABLL DECYPCOB
KHABOTHBIX W PACTEHWH.

3. MosKeT 1M TOT WM HHOH BHJI pecypca SBJIATHCH
IEMETEpYIOmAM dakTopoM?

4, TlepegncianTe XKUBOTHBEIX CO CXOAHBIMH BUIaMHU
IIHIIEBAIX PECYPCOB.

9 4 ApmanTanusa OpraHu3MOB
K PasIuYHBIM YCIOBUAM
CYIIIECTBOBAHUSA

1. Kak mpHcrnocadaiMBalOTCH PacTeHHdA K KH3HM
B CYPOBBIX YCIOBHAX?

2. YeMm OoTIHYAKTCH BOJHBIE MJIEKOIIHTAIONIHE OT
HA3eMHEIX?

3aBHCHUMOCTE CTPOeHHS W obpasa KH3HH OPTraHW3MOB OT
cpenpl obutanms. PasHEle OPraHEW3MBI PACIpefeseHsl M0 Pas-
JUYHBIM MECTO0OWTaHHAM OTHIOOL He 0eCHOPANOYHO: MEXIY
OpraHM3MaM¥ U CPefioil ©MeeTCd COOTBeTCTBHE. OHO IpoABIA-
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eTCA B CXOJCTBE CTPOEHHA U oOpasa XW3HU OPraHM3MOB, 00-
TAIMKUX B CXONHBIX YCIOBUAX, HO IPHHANIEKAIIUX K PasIAy-
HBIM BETBAM 5BOJIONMHOHHOTO ApPeBa: MeXAY HAMH OTCYTCTBY-
€T POLCTBEHHAA CBfA3b, KOTOPOH MOMHO O6bLI0 OBI O0LSCHUTE
BO3HUKHOBEHUE OOIIMX NPH3HAKOB HMJIM CBOMCTB. DKOJIOTHUe-
CKOE II0JIOJKEeHHEe OPraHW3MOB KakK OBl 3aIeYaTIeBaeTCHs B HUX
caMUuX.

Usvmenernsa BHEIIHErO0 CTPOEHHS OPraHW3MOB — HAMOO-
Jlee APKHUU IPHMep afanTaluii K YCIOBHAM JKU3HHW. Kak BaM
yiKe U3BECTHO, PasHbie BHJBI, BeAyIIue CXOAHEIN 00pas Kus3-
HP 1 3aHWMAaIOIIUe CXOAHOe IOJIOKeHHE B CTPYKTYpPe IPHPOJ-
HBIX C000ImecTB, WMET OIH3KHE THIILI CTPOEHUA HW 005-
eAUHAIOTCS B TDYIIbI, HAaSBIBAEMble WUSHEHHLLMU @OpMaAmMu
(pue. 105).

Cxonnble 'Xxu3HEeHHBIE (JODMEI MOTYT BOSHUKATH y cucTeMa-
THYECKHM OYeHBb JaleKHuX ADPYr OT APyra BHIOB: TYINIKAaHYIUKOB

CymuaThii
MypaBbe[,

Mypagesen,

Cymyaras
netara

e Cymuarthii
: KpoT

Kpot

Puc. 105, Huzuernsie (OPMET XHBOTHEIX

10 A. A, Kamencrnit, 9 1. 273



¥ KeHTYDPY, NeIbQUHOB ¥ PBIO, ITHUI U JIETYIUX MBIIIeil, yepBei
W 3MEH U T. 1.

KoMIOaxkTHOe Telo, KOPOTKHI XBOCT, KODOTKHE KOHEYHOCTH,
IpuYyeM IepefHre 09eHb MOIIHEIE U IMOXO0XKHe Ha JIONaTy, MOI-
cemoBaThIe IIa3a W KOPOTKHM, Kak OBl IONCTPHIKEHHEIH, MeX
TOBODAT HAM O TOM, 9TO IIepel] HaMH IOA3eMHBINA 3BEPEK, Bely-
MU POMINUI 00pas XKWU3HHW. JTO MOJKET OBITH JIECHOM KpPOT,
CTeIHOH CJIeNBIl, aBCTPATHACKHN CYMUATEIH KPOT HIX APYyroe
MIIeKOIHATAOINee, BeAyINee CXOAHBIA 00pa3 KHU3HH.

Poromue HaceXOMbIe — MEABEAKU TaKKe HMEIT KOMIaKT-
HOe Tel0, MOIIHLIe IepefHue KOHEUYHOCTH U II0 BHEIIHeMY BUY
HaIOMHAHAIOT MaJIeHBKOT0 KPOTa.

CxXoCcTBO MeXX Iy 9THMH JaJleKEMH JPYT OT Apyra *KHABOTHBI-
MU 3aTpParuBaeT IPEWMYINeCTReHHO Te OPraHbl, KOTOPBIEe HEIO-
CpeNCTBEeHHO KOHTAKTHDPYIOT C BHENIHEH CPel0M, ¥ ropaszio ca-
fee IIPOABISETCS B CTDOEEWU BHYTPEHHUX CHCTEM.

PurMbl XHU3HH. BajXHYIO DOJb B IOAJED:XaHUU COOTBETCT-
BUA MEKIY OPraHW3MaMU U CPeLOoH MrpaloT He TOJbKO MOD(O-
JoTmdecKHne 0COOEHHOCTH, HO U (DM3MOJIOTHYECKHE W IOBEeNeH-
geckue peaxknuu. Co BpeMeHeM JII00bIe 9KOJIOTUIECKHE YCIOBUA
M3MEeHAITCA. DTH H3MEeHeHHs MOTYT MMeTh DAa3/INYHBIN Xapak-
Tep: GBITh YUKIULECKUMU, T. €. TOBTOPAIOIIUMECA Yepes Oosee
UJIF MeHee PaBHLIE OIPOMEXYTKU BDEMEHH, HANPA8IEeHHbLMU,
T. e. H3MEHAOINUMICH JHUIIhL B OOpeJeJeHHYI0O CTODOHY, HIHN
XAOMUYeCcCKUMU, T. €. HeOIpeIeJIeHHBIMHU, IIJ0X0 IpeAcKasye-
MeIMU. Hu cTpoeHHe opraHM3Ma, HU ero IIOBelfeHHe He MOTYT
COOTBETCTBOBATE BHEITHHM YCJIOBHAM, He M3MEHSACH BMECTE
C HEMH,

CMeHa BpeMeH I'ojia SBIsSeTCs IePHOAUYeCKH II0BTOPSAIOMINM-
¢, IUKINUYECKNM H3MeHeHHEM, TaK &€ KaK U yepeJoBaHue TeM-
HOTO M CBETJIOTO BPEMEHHW CYTOK, IPUAWBA W oTiamBa. MEHOro-
KpaTHOe BO3[eHACTBHUe IUKINIECKAX H3MeHeHNIM IPUBeJIO K BOs-
HUKHOBEHUIO V OPraHM3MOB XapPaKTeDHEIX (DU3UOJOTHYECKHX
PUTMOB, KOTODEIE CaMH# IO ce0e TaKKe ABIAITCA MAKIHIECKH-
mu. TaxoBbl, HAIPAMED, €3KeToqHOe cOpackiBaHue JIUCTBEI JIUC-
TOIIAHLIMHU J[ePEBbAMHY, TPUIABHO-OTIUBHEIA DUTM IIepeMelie-
HUS JKUBOTHEIX, O0MTAIOINUX B 30HE IPUIUBRA (HaIpHMep, Kpa-
00B), Ce30HHEIE JUHBKU MIEKONHUTAIOIINX.

Cnoco6HOCTE OPraEH3MOB K IUKIAYECKHM H3MeHEeHHAM
(oOpasa XU3HY, CKODOCTH (DHU3UOJOTHYECKHX MPOIECCOB, OCO-
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OeHHOCTe# BHEIIHEro W BHYTDEHHETO CTDOEHHSA) TaKiKe BO3-
HUKJIA B [IPOLIECCe 9BOJIIOIHY IyTeM eCTeCTBEHHOTO 0T6opa. Hu-
BBI€ OPIaHUSMEI, KOHEYHO, He CIO0COOHBI IPeABUIETh OyAyIre
usMeHeHus. X o6pas sxusHM jamms orTpaskaer HCTOPHIO HHU3-
HY MHOTHX IIPEJIIeCTBYIOINX IOKOJIEeHHH, B X0e KOTOPO Impo-
H30MLIO 3aKPeIleHHe TAKHX CBOMCTB OPraHH3MOB, KOTODEHIE
HAUMydmMUM 00pasoM OTBEYal0T YCHOBHUAM WX CYIIECTBOBA-
HHA.

Criocob mepe:XHEBaHWS OPraHH3MOM NHKIHIECKUAX H3MEHEe-
HUH B OKPY’Kaiomleil cpejie 3aBHCUT OT IPOAOIKUTEIHEOCTH ero
KUBHU. JHU3HDb OJHOKJIETOUHEIX BOAOPOCIEeH, MOgOOHBIX XJIO-
beJire, MOXeT IPOAOIKATECA BCEro JHINb OAWH JeHb U OLHY
HOUb. JKU3HE 1y0a, C/I0HA, KATA WK YeI0BeKA BMeIIAaeT MHOTO-
KPaTHYIO CMEHY BDEeMeH I'ofia, a ¢ HAMH — YeDeJ0BaHue TOJI00-
BOK H, HA000DOT, M300MINs NUINK, CYPOBBIX MCIEITAHMI 1 IO
HOTO OJIaTOIOIyIHe.

KopoTkas nponomxuTessHOCTS KU3HT CIIOCOOCTBYET BBICO-
KO COeNUaIusalli OPTAHU3MOB, T. €. HX IPHACTOCOBIEeHHOCTH
K CTPOTO OIpe/leNIeHHBIM YCAOBUAM. Tak, HEKOTODEIE HACEKO-
Mble (HaIpuMep, MalCKUH KYK) BBLIETAIOT U3 KVEKOJOK JIHIIhL
HOCJI€ ITOABJIEHUSA TUCTHEB MK I[BETKOB HA DACTEHMSAX OIpeLe-
JIEHHBIX BUZO0B. Bce ocTaapHOE BpeMs rojia OHM IIPOBOAT IJIy-
00K0 B IOUBe, T'/ie CEe30HHEIC H3MEHEHU T He3aMETHEL

Meorue BHIBI OTHI, MIEKOIATAIOIIHX, DEIO COXPaHSAIOT aK-
THUBHOCTE B Te4eHHE BCero roxa. OHu MeHee CIIeUANIU3HPOBAHEL
1 00J1afal0T PANOM CBONCTB, ITO3BOISIONIAX WM CIIPaBIATECA C
TPYAHOCTAMY, BOSHHKAIOIINMY IIDH Ce30HHEBIX MW UHBIX H3Me-
HEHUAX YCIOBHH :Ku3HU. MelKue MIeKonuTaomue, HampuMep
[IOIEBK M, JIECHBIE MBIIIH, 3UMYIOT, BIAAAs B COSYKY U IPAIACEH
B YKDOMHBIX MeCTax. [[pyrue IocTynawoT uHade: y KUBOTHBIX,
OOHMTAIONTNX B YCIOBUSX CYDPOBOH 3UMEL, K HACTYILIEHWIO X0JO-
AOB M€X CTAHOBUTCH I'yIe U AIuHEHee. B psse crydaes Menser-
CA I €r0 OKPACKa, KaK 9TO IPOUCXOIHUT, HAallpUMep, ¥ 3aiina-Ge-
1aKa. Takue IpUCIIOCO6IeHIS TOMOTAIOT JKUBOTHEIM HE TOIBKO
y0epeurcs OT X0JI0Za, HO W MACKHDOBATHCH OT BpParos.

W3 Bcex ce30HHEIX W3MeHeHWi obpasa xusHH Hambosee
3aMeYaTeJIbHEI Te, YTO CBA3AHEI C MHIPDAIAAME — MACCOBBIMII
MEepeceIeHNAMA B HHBIe KIHMaTHIeCKHe o01acTu. 910, HAIpH-
ME€p, e2KeroJHble IepeIeTrl ITUI, MATPAIUNA CeBePHEIX OJieHet
U T. 1.
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PacTeHENAM ¥ IPUKPEILIeHHEEIM KUBOTHBIM 3TOr0, KOHEYHO,
He IaHO, 3aTO MMEHHO Yy HUX Haubolee SPKO MPOABIAIOTCA Ce-
30HHBIC IBMEHEHUHA cTpoeHnA. HeKOoTODEIe pacTeHud, JKUBYIIE
B 3aCYIJIMBBIX pailoHaxX, 00pasyIoT B Te4eHHe OJHOTO rofia TPU
MOKOJIEHUS JHUCTHEB, IPAUYEM JHUCThS KaXKJ0T0 U3 MOKOJIEeHHU
OTIMYAIOTCS XapaKTeDHBIMA 0COOeHHOCTSIMA CTPDOEHUA: BO Bpe-
M# BJIAIKHOTO Ce30HAa 00pas3yroTes CPABHUATEIRHO KPYIIHEBIE JIKC-
Th, B DoJIee BACYUIIWBEIA Ce30H OHHU OIIafarT, 4 Ha CMEHY UM
OPUXOMAT MEJKHE JUCThA MK HelllyHKN; AHOTZa UCUe3aeT 1 Ta-
Kas JUCTBA, ¥ B caMoOe 3aCYNLIMBOE BpPEMHA Ha 3eJIeHOM cTebie
PACTEeHHS OCTAIOTCHA JIHITh KOTHYKH,

B pasmwuHBIX ydacTKax oOMTaHus HA (DOHE CE30HHBIX H3-
MeHeHUH BHEIIHWX YCJIOBWH MOIYT HPOMCXOIWTH WX PasHOHA-
IIpaBJeHHbIE, cIydaiiHble KoJebaHus, BINAOINNAE HA KU3Hee-
ATeIbHOCTh OPraHm3MOB. Kak IpaBHUIO, TaKUM H3MEeHEHUAM
Hanboee MOABEPKEeHBl KANMaTHYECKHe YCI0BHA. BobImuHCeT-
BO OPraEW3MOB MOT'YT CDaBHHUTEJBHO JIETKO IEPEHOCHTH KOJIe-
faHmS YCIOBUM KU3HW, HE BEIXOJAIINE 38 DAMKH IPUABBIYHBIX
U CIYYAINUXCS B PaiOHaxX, KOTOPEIE NaBHO OCBOEHBI JaHHBIM
BHIOM.

UpesBhIuaifHO CYpPOBBIE YCJIOBHSA (09e€HL XOJIOAHBIE 3MMBI,
IJIATeIbHEIE BACYXH U T. II.) MOI'yT IPDUBOJHTE K I'ubenn 4acTu
ocobeii. B aTHX ciIy4uasx B IPEUMYIIIECTBEHEOM II0J0MEeHNY OKa-
3BIBAIOTCA Te IPYIINLI OPraEW3MOB, KOTODEIe 001amaroT Gomee
IMIIPOKMME TDAaHHUIAMHA DACIPOCTPaHeHHA H 0ojiee BHICOKOU
CKOPOCTHIO0 PA3MHOMKEHH!A.

HKusnennvie opmaot.
Mopgonozuzeckue npucnocobienus.
Pummsl HU3HU.

1. YTo yKas3beIBaeT Ha COOTBETCTBUE MK Y OPTaHu3-
MaMH{ B CDeIol HX 0DUTaHNA?

2. B wem coCTOAT OTIAWYUA B crmocodax mepesxuBa-
HAA OHKJINYECKAX W3MEeHEeHWH BHEITHEH cpefsl
JKH3HH yV OPTAaHH3MOB C PA3HOH IPONOJIKHUTENb-
HOCTBIO JKUSHH?

3. Kakoe 3HageHNe B MPHDPOLE UMEIOT KU3HEHHEIE
(OPMEI DACTEHAH U *KUBOTHBIX?
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9.5. MeXBUAOBbIE OTHOIIIEHU S
OpPraHu3MOB

1 Kaxyro pois B IpHDOJe HTPAIOT XHITHHEH T
2. IlpuBenuTe MpHMepPHEI B3aMMOBEITOJHBIX OTHO-
HIeHWH MeKIY RHBOTHBIMH H PacTeHUSIMH.

B npupoze xak gl }JKUBOM OPTaHU3M JKUBET HE U30IMPOBaH-
HO. Ero oKpysKaeT MEHOKECTBO IPYTHX IpPeACTaBUTENeH KUBOK
npuponsl. Bece 0HM B3aMMOeHCTBYIOT APYT C IPYIOM B IIpeje-
Jax coofmecTBa. ITO B3aUMOAEHCTBUE TPOUCXONUAT IPAMO HIIU
OIIOCPEeNOBAaHHO, Yepe3 IIPOMEXKYTOUHEIE 3BEHBS. BCeBO3ZMOMK-
Hble (JOPMEBI BINAHUA OPraHU3MOB JPYT Ha APYra IpeIcTaBlId-
0T c060# COBOKYIHOCTh OMOTHUECKHX (DAKTODOB.

Buornueckre B3aWMOOTHOINEHHAS UPE3BEIYAHHO CHIOMKHBI U
0-PasHOMY IIPOTEKAaIOT B PA3IWYHEIX VCIOBHAX. JTO JeaaeT UX
TPYIHOIPEICKA3YEMBIMH.

Tunsl 6MOTHYECKHMX B3aMMOOTHOIIEHMIl. Bce OmoTuuecKme
CBA3H MOJKHO Pa3elHTh Ha IeCTh THUIIOB.

1) Eciu fBa Bua He BIMAIOT APYT HA ADPYra, TO MMeeT MEeCcTO
neiimpanusm (00). B mpupose ACTUHHEBIN HEHTPATHZM OYEHB pe-
JOK, IOCKOJIBKY MEs /[y BCEMH BUIaMI BO3MOYKHBI OITOCDETOBAH-
HEIe B3auMoae#cTBUA, 3thdheKTa KOTOPEIX MBI He BHAMM IIPOCTO
B CHJIY HEIIOJIHOTHI HAITWX 3HAHMH.

2) IInss OZHOTO W3 COBMECTHO OOMTAIONIMX BHAOB BIHIHHE
APYroro OTpUIATENSHHO, B TO BPeMA KaK YrHETAKIIUN He MOJIy-
YyaeT HU Bpena, HU IOJAL3BI — 3T0 axmencaausdm (—0). Ilpumep
aMeHCaln3Ma: CBETOJIOOHBBEIE TPaBhl, PACTYIOHE IIOJ eJbI0,
CTPaZaioT OT CHJIBHOIO 3aTeHEeHHUA, €JIb YK€ He HCILITEIBAeT HH-
KaKoro HeynobCcTEa. ;

3) @opMa B3aMMOOTHOIIIEHUH, IPU KOTOPOH OOUH BUJ, IOJIY-
JaeT Kakoe-1ubo MPEeuMYIECTBO, HE IPHHOCA IPYIOMY HH Bpe-
[ia, HU IIOJIB3EI, HasbiBaeTca Koumercanrusmon (+0). Hanpumep,
KPYHOHEIe MJIEKONHATAaIoNue (cobaku, OJeHN) CAYIKAT PAZHOCYH-
KaMH{ ILIOAO0B U CEMAH C 3aleNKaMu (Bpojie PenelENKa), He II0-
JydYad OT 9TOro HY ymlepba, HA IIDEeUMYIIIECTB.

4) B mpupoZie 4acTO BCTPEYAIOTCA B3AWMOBBITOJHEIE CBA3U
BHJIOB, IPY KOTOPBIX OPraEW3MEI IIOJYYIAOT O00HAHYIO II0JIb-
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3y, — 9TO MHOT000pasHEIe cuMOUOMULECKUEe 63AUMOOMHOULE-
rHus (++).

06s3aTeIbHOE YCI0BHE CHMOROTHIECKIX OTHOIIEHNA — COB-
MeCTHAS JKH3HBL, OIpeJelleHHAas CTeIeHb COKUTEeNbCTBA Opra-
HHA3MOB.

KjaccHuecKuM IpEMepoM cuMOmno3a ABJISIOTCA JIMIIAUHU-
KM, IpeficTaBIAomue cobol TeCHOe B3aUMOBBITOJHOE COMKH-
TeJIBCTBO IPUGOB u Bomopociei. Jpyroi mpumep cuM0nosa —
B3aXMOOTHONICHNS TEPMHTOB M HX KHUIIEYHBIX COMHUTENIeH —
JKTYTHKOBBIX. DTH IpOCTeiiline MPOM3BOAAT (PepMeHT, pasya-
ralIui KIeTIaTKy Ha caxapd. TepMHTEI He HMEIT COOCTBEH-
HBIX (EPMEHTOB JJIsi IHepeBapUBaHUA IEJLIIN035 U 0e3 cuM-
6110HTOB mOorubam ObI. A JKTYTHKOBBEIE, B CBOIO 09epenb, HAXO-
IST B KUIIEeYHHKe 61aronpUsTHBIE YCIOBHSA, CIOCOOCTBYIOMIAE
WX BRIKMBAaHEWIO. B cBOOOJHOM COCTOSHHH B IPUPOJe OHH HE
BeTpeuaoTes. IIIMPOKO M3BECTHBIM mpuMep cuMO0mosa — CO-
SKUTeIHLCTBO 3eJIeHBIX PACTeHHH (IIPesKIe BCETo 1ePEeBheB) U IPU-
60B.

OZEFEM W3 THIOB B3aMMOIOJIE3HBIX CBA3eH ABIIAETCA NPOmo-
rxoonepayus (OyKBaJIbHO: IEPBHYHOE coTpyAHAUYEcTBO) (++).
B sTOM ciryuae COBMECTHOE CYIeCTBOBAHKE BRITOMHO LJIA obonx
BHIOB, HO He 00s8aTEIBHO A HAX, T. €. He ABJIAETCH Helpe-
MEHHBIM YCIOBMEM X BRIKHBaHUA. [I[puMepoM CIYIKHUT PacIpo-
CTpaHeHWe MypaBbAMH CeMAH HEKOTODEIX DACTEHUH Jeca, OmbI-
JleHpe ITIeIaMy Pa3HBIX JYTOBBIX DACTEHHH.

BoJiee TecHBIE B3aHMOBBITOJHEIE OTHOIIEHHA, IIDH KOTOPHIX
IPUCYTCTBHE KaKZOT0 U3 IBYX BAZOB CTAHOBUTCA AJIA APYroro
obazaTeTbHEEIM, HagbiBaeTca mymyanusmom (++). Taxossl, Ha-
IpUMep, B3AUMOOTHOIIEHH A Y3KO0 CIeNUaTH3HDOBAHHBIX K OIIBI-
JIeHWI0 pacTeHW#d (MHXKHD, KymalbHHANA, AYPMaH, OpPXHIHBIE)
C ONBLIAIONIMMI UX BHAAMU HaCeKOMEIX.

5) Ecoiz 18a 1 6osee Brzia 001a1a10T CXOAHBIMYA 9KOJI0TAIeCKU-
MU TpeGoBaHMAMK W ODHTai0T COBMECTHO, MEXIy HUMU MOKET
BOSHUKHYTH KOHKYPEHUUs, OT KOTOPOi# cTpajaioT oba Buja (=)

6) Xuwruvecmeo (+—) — TaKo# THI B3aWMOOTHOITTeHHH OD-
rAHUEMOB, IIPH KOTOPOM TDEACTABUTENH OJHOTO BH/a YOUBAIOT
¥ TOeIaroT IpefcTaBUTeNeH PYroro. 9To OfHA U3 (HOPM IHIIe-
BBEIX OTHOIDEHHUH.

ITapasumu3am (+=) — ato hopmMa OHOTUIECKUX OTHOIIIEHUH,
IIpM KOTODHIX OPTaHH3MBI OLHOTO BHAa (TapasuTa) KHUBYT 32
cUeT MUTATEILHBIX Bell[eCTB WM TKaHel opraiuaMa gpyroro By-
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Aa (xossawmua). [TapasuTusM OIH30K K XHUITHHYIECTBY, OZHAKO B
OTJIFYHeEe OT HACTOAIMIEr0 XUINHMKA HapasuT He YOUBaeT X03s-
uHA cpasy. KpoMe Toro, 06bI19HO OH HCIIONBE3YET XKHBOTO XO3H-
HHA ¥ KaK MEeCTO CBOEro BPEMEHHOT'O HJIU IOCTOSHHOTO IPOXKH-
Banus. IlapasuT usHypser, HO He TYOUT X03AUHA, TIOCKOJIBKY
TOT oDecmedmBaeT ero cyliecTBoBanue. TakuM o6pasom, mapa-
SUTH3M MOXKHO PACCMATDPUBATE KaK OciaabIeHHYI0 (GopMy XUMI-
HHUYECTBA.

Heimpanusm. Amencanusm. Kommencaruam.
Cumbuos. IIpomoroonepayus. Mymyanusm.
Konrypenyua. Xuwnuuecmeso. [lapasumusm.

1. Kakue mpumMepsl MHOJOKHTENbHEIX W OTPHIA-
TEJbHBIX B3aHMOOTHOILIEHHH BAM H3BECTHEI?

2. Yro mpepcraBnsior co6od IHMARHWKY ¢ TOYKH
3pPeHHSA B3aHMOOTHOIIEHUN OPraEH3MOE?

3. Karosa riaBHA" 0cOBeHHOCTE cuMbBH032?

9 .0. Konebanus uynciensocTu
OPraHU3MOB.
OKOJIOTUYECKAS PeryJIang

1. Kakue sxoxoruueckne JaKTOPEI BaM H3BEECTHBI?
2. Kaxkue (haxTOpEI MOTYT IPHBOIUTE K KOJIe0aHH-
AM UHCJIeHHOCTH MOITYJISIHii?

Bce xuBoe Ha 3emite usMersercs. IsMeHeHW T€KAT B OCHO-
Be 9BONIOIHH OPTaHU3MOB, B OCHOBE DasBHTHA BCeX 0e3 HeKJIIo-
UeHUSA 9KOJIOTHUYECKUAX CHCTEM.

K gmncny manbosiee BasKHBIX S9KOJIOITMYECKIX IPOLECCOB OTHO-
CHUTCA OUHAMUKA MONYLAUULL, T. €. A3MEHEHW S YHCICHHOCTH CO-
CTABIAINNX WX OPraHN3MOB.

Ionynsnuu He cMOINIH GbI CYLIECTBOBATE B MEHAIOINXCS YC-
JIOBUAX BHEIIHEW CPefibl, He M3MEeHAACH BMecTe ¢ HuMH. Llomy-
JAOUOHHBIE M3MEHEHUS — 3TO CJIOKHBIN Ipomecc, odecmeyun-
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BaOMIUH YCTOMYWBOCTL MONyJAnuii, HauboJsee 3(pderTUBHOE
HCIIOJIL30BAHNE OPraHU3MaMU 9KOJIOTHIeCKHX PecypcoB, HAKO-
HeIl, U3MeHeHHS CBOMCTB CaMUX OPTAHH3MOB B COOTBETCTBHUH C
MEeHAIIAMHACA VCIOBHAMHU UX KUSHH,

PaccmoTpum MeXaHM3MEI U3MEeHEHUH YMCIEHHOCTH MOIYJIA-
MU,

Kax gy monmynsanuio pacTeHHH WX KUBOTHEIX MOMKHO 0Xa-
PAKTepH30BATE CKOPOCTHI0 PA3MHOMXKEHH A, MIN PO#0aeMOCmbio.
PosxnaeMOCTh BEIpasKaeTesi IUCIOM UJIHA foJjei ocoden (AnIL, ce-
MSAH), POAUBINUXCS (BEUIYIUBIIAXCS, OTIOKEHHBIX) B IOy JIsA-
MU 38 eIUHALY BpeMeHn. PoK1aeMoCTh OIIPeIesIAeTCa CBORCT-
BaMH KaK OPraHu3MOB (HEanpuMep, IIIOJOBHATOCTHIO CAMOK), TaK
U UX DONyJAnui (cocTaBoM, 00UINEM H Jp.).

B m1000#f TPUPOTHON MONYIANAN YKCI0 HAPOKIAIOIMAXCA
ocobeil Bcerzma IpeBHIIIaeT YHUCJI0 UX popuTeneil. B aTom jerko
ybequThCH, BCIOMHHRB, CKOJIBKO CEMSH JaeT OHO pacTeHue UIn
CKOJIBKO INeTeHLIMe# MPOM3BOAAT Ha CBeT, HapuMep, KOIIKa,
BOJIYHUIIA, CKBOpPUMXA, JATYIIKa WUiIH peida. Bbraromaps poxnia-
eMOCTH YHCIEHHOCTD IONYIAIUNHA CTPEMUTCA K HEOTDaHWMYEHHO-
MY POCTY.

OnHAKO JaJIeKo He Bce 0C00M HOBBIX BEIBOJKOB MOTYT AOKHUTH
ZI0 3PeJIOTO BO3PACTA W OCTABUTH ITOTOMCTBO. JacTh M3 HHUX OT-
mupaeT. CKOpOCTs OTMHPAHHS OPTaHU3MOB HA3bIBAETCA CHMepm-
nHocmbio. CMEDPTHOCTE BRIDyKAETCA YHCJIOM WJIHU J0Jel ocobei,
morubaroInux 3a equHUIY BpeMeHEHd. CMepTHOCTE OTDaHUYUBAET
POCT YMCJIEHHOCTH IONYJIANANA.

M poxmaemMoCTs W CMEPTHOCTS IIOCTOAHHO U3MEHAKTCSA B 3a-
BHUCHMOCTH OT MHOkecTBa haxTopoB. Korga poxgaeMocTh Ipe-
BEIOIAET CMEPTHOCTH, UYHCJIEHHOCThE HONYJIANWN BO3PACTAaEeT,
u HaobOpOT: YKMCJIEHHOCTH CHUKaeTCdA, KOrLa CMEePTHOCTH CTa-
HOBMTCH BBEIE pPosKIaeMocT#. [[oCTOAHHEIe H3MEHEHUA YCJIO-
BUH JKU3HK OPraHM3MOB TDUBOAAT K YCHIEHHUIO TO OJHOTO, TO
Ipyroro mporecca. B pesysibTaTe YHCIEHHOCTD momyaAnuHE Ko-
nebuercd.

CoocofHOCTE K W3MEeHEeHHAM HO03BOJIAET HOIyIANUAM IIOCTO-
SHHO IPUCIOCA0IUBATECA K MEHSOIUMCSA YCIOBUAM KHBHH.
Hanpuwmep, nosieieEue CBOGOAHBIX PECyPCOB IPUBOIUT K POCTY
PO IaeMOCTH, YBETHYEHHIO YHCIEHHOCTH U PACIIUPEHNIO Tep-
PUTOPHATBHBIX TPAHHUI NONYIANNE (KaK 3To HabarogaeTcsa Ipa
ocrabIeHENHE KOHKYPEHTHOTO NaBJIeHUA), H Hao00pOT.
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Konebanusa umcieEHOCTH MOMyJIATNUE MOT'YT OBITH BEIZBAHBI
CEB0HHBIMH M3MEHEHUAMH YCJIOBHH KHU3HHA — TEeMIIEPATYpPEHL,
BJIAMKHOCTH, OCBEII[EHHOCTH.

HawnbGossmmuit mETEDEC, 0JHAKO, IIPEACTABIAIOT MHOTOIETHHE
OMKJIBL Konebaunii YHCIeEHOCTH momyianuii. IX mpuYnmHAMHI
MOryT OBITH pPasiIHUuUHBIE (DPEryisgpHEIE WM HEperyJIapHbIe)
n3MeHeHnsA abMoTHYecKuX (TeMIepaTypsl, BJIaXKHOCTH, OCBEe-
IIeHHOCTH M Jp.) WX O0HOTHIeCKUX (PaKTOpOB (pasBuTHE Iapa-
BUTAaPHBIX MHMEKNUH, XUIIHAYIECTBO, KOHKYPeHINu:d). B page
CIIy4aeB MHOTOJIeTHHE KoIebaHna X0POIIo COTJIacyIOTCA ¢ H3Me-
HeHHAMY KIMMATHUYECKHX VCIOBHIM,

WEuorpa mpuUumHSBI, BRIBEIBAIOINHE KOJIeOaHHA YHCIEHHOCTH
MONyJIALNMM, MOTYT 3aKJII0YaThCA B HUX CaMUX. ITO CIAYyIAeTCH,
KOIZa CMEePTHOCTE WU DOKAaEeMOCTE OPraHM3MOB U3MeHHAEeTCHS
B OTBET HA M3MEHEHHHA WX YHUCIEHHOCTH, TOUHEE — IIJIOTHOCTH
HOIIYIAINMY, T. €. SUCIEHHOCTH 0c00eH HA eJUHUITY IIJIOMAIH.

MexaHW3MBI TAKOTO POZA HA3BIBAIOTCH Pe2yIAMOPHbLMU, OHI
cpabaThIBaIOT aBTOMATHYECKH, KOIa INTOTHOCTE IOMYJIAIUY O-
CTHraeT WX CIAUIIKOM BBICOKWX, WJIH CIAUIIKOM HH3KHX 3HAUE-
HHUH. :

PerynsaTopHbIEe MEXaHUSMEI MOTYT HMETh XapaKTep [IOBELeH-
YeCKHX WU (PU3HOJOTHYECKHX DPeaKIUil OPraHW3MOB HA M3Me-
HeHUe NJIOTHOCTH IIONYIAINHA.

HWaBecTHEI ciiygan, KOTJ2 B YCIOBHAX IIepeHACEIeHN Y pAna
MJIEKOIHUTAIOIUX TIPOKCXOAAT DE3KUE U3MEeHEeHHA (DU3HOIOTH-
YECKOI'0 COCTOSHHHA, UTO CKAa3BIBAETCH HA IOBENEHWUM JUEBOT-
HBIX, CHH?KaeT UX YCTOMYUBOCTH K 3a00JIeBAHUSM U IPYTUM He-
0IarOIpPUATHBIM BO3JEHCTBHAM.

3ainel-0eAKH, HATPUMED, B IIePUOALI THKA YHUCIEHHOCTH
YacTOo BHE3AIHO NOTHHAIOT OT «IIOKOBOH GOJIe3HH». ¥ HEKOTO-
DPBIX BUOB PEIO IPXA BBICOKOH IJIOTHOCTH MOMYJIAIAY B3POCIbIE
oco0u NIepexonAT Ha IATAHWE CBOEH MOJIOAbIO, B Pe3yIbTaTe Ue-
I'0 YHCJIEHHOCTh DONYIANNN HAYWHAET CHUKATHCs. [IOBEIIIIeHTe
CMEPTHOCTH U CHHUKEHHE POXKIAEMOCTH IO BIUSHUAEM BEICOKOL
ILJIOTHOCTH HaOMII0AAI0TCA B HONYJIANUSX MHOIHX BUIOB XKUBOT-
HBIX W pacTeHH#. Bo Bcex aTHUX ciyuasix cUTHaJ K cpabaTsiBa-
HUIO PeryJIATOPHBIX MeXaHWSMOB JlaeT caMa HOIYyJISIiNsg, TOU-
Hee, ee IIJIOTHOCTE.

CpabaTriBaEHe DETYJIATOPHBIX MEXaHH3MOB CIOCOGHO BEI-
BBIBATh IUKJIWYECKHE KONIe0aHWA YHCICHHOCTH TMMONMYJIAIHNH.
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YucnenHocTk

HBl A8 MHOTHX CEBEDHEIX MEIIMIEBUIHBLIX TPBISYHOB — MBEI-
e, MOJIEBOK, JJEMMHAHTOB, IJISI TIOJSDHON COBBI, IIECIIOB M AP.
(puc. 106).

0T pa3IWYHbIE CBOMCTBA. 3TO OTPAXKAETCa B CBOMCTBAX HX IIO-
OyJAAnUN, B 0COOEHHOCTAX KoJsebaHuil yucienHOCTH. [lomysis-
IUY BUIOB, IPUCIOCOOJIEHHLIX K CYNIECTBOBAHHUIO B CTAOMIL-
HBEIX, XOTH WU CYDOBBIX YCJOBHAX (IUHTBUHBI, KATHI, OEJIEIE
MeABelN), KaK IPaBUII0, HEe CIIOCOOHEI K OBICTPHIM H3MEHEHHAM
YHCJIEHHOCTH. De3 BMEIIaTeIbCTBA YEN0BEKAa UX UYHMCJIEHHOCTH
M3MeHAeTCs IIIaBHO, 0e3 pDe3KUX MMKOB WU MPOBajoB. Taxas
KapTHHA IAHAMWAKHU XaPAKTEepHA [Jisi OPraHW3MOB, MMEIOIHX
LIUTeIbHEBIN UK PASBUTHA, IIONYIAIAR KOTOPEIX BKIHYAIOT
B cebA MHOKECTBO BOSPACTHEIX IDYII. B 0ZHOM U TOM e BOJO-
eMe, HallpUMeD, YHCIEHHOCTh IOYKH, TONYJIAIWA KOTOPOH CO-
CTOMT W3 25 BOBPACTHBIX I'DYII, U3MEHSIETCS rOpasfo MeIJeH-

1900 1910 1920

1900 1910 s 920 1930 1840
Foast

Puc. 106. ITurnraeckre KoaefaHUA YHCIEHHOCTH HEKOTOPLIX BHIOB
HHUBOTHBIX

ITpuMep ODHMKIMYECKHUX M3MEHEHHH JAT KOoue0aHWA YHCIeH-
HOCTY HEKOTODPEIX BHZOB CEBEPHBIX MIIEKOMUTAMMMNX. HampHn-
Mep, IIUKJIBI TPEX- | YeTHIPEXJIeTHEN IIEPHOAIHOCTH XapaKTep-

B XOJe 9BOJINIHHA Pa3HbIe BHOLI KHBBIX OPraHHM3MOB oﬁpe'ra-
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Hel, YeM YWCIeHHOCTH YEJIeH, DONyJANUs KOTOPOH BKJIIOUAET
JIUIOG 3 BOBPACTHEIE IPYIIIEL.

Hpyrue Bugwr, obuTammIie B 30HaX YMEPEeHHOT0 KJIuMara,
OCODEHHO ONHOJETHHE XHBOTHBIE (6onpmmECTRO HACeKOMBIX)
U DacTeHHWsA (HEKOTODBIE BHIBI Tpas), CIOCOOHEI K OeIcTpPOMY
1 PESKOMY M3MEeHEHHIO YUCIEHHOCTH. ITH U3MeHeHwms XapakTe-
PHSYIOTCA IIUPOKUM DasMaxoM. B rogw MHUHHAMAIEHOI'O M MaK-
CHMAaJbHOTO OOMIHA YHCIEHHOCTD TAKUX BHIOB MOXKET Pa3iin-
9aTbCA B IECATKH, COTHH, 8 UHOTHA — B THICHYL pas. ns satmx
BHJIOB XapaKTEPHEI «IIONYJIAIHOHHEIE B3DEIERI» — pesKue,
B3PLIBHBIE BO3DACTaHWSA YHCIAEHHOCTH, OPOUCXOOAINNE TOUTH
BHE3allHO. JTO CIIyYaercs, Koraa CKJIaABIBAIOTCHA 0CO0EHHO H1a-
TOIIPHATHBIE YCIOBHUSA NI PABMHOKCHIS OpraHusMoB. [Tomyms-
LU 3TOTO THINA, KAK MPABHJIO, IEPBEIME 38CEIISIOT HOBEIE MeC-
TOOOHUTAHHUSA B CO00INecTBaX, HAXOJAITHXCH Ha Da8HHUX CTafHAX
CBOEr0 PA3BUTHSH.

B spensix sxocucremax, BEJIIOYAIOIINUX MHOXKECTBO PA3JIHY-
HBEIX BUZIOB DACTEHUH, }KHBOTHEIX I MHKDOOPTaHH3MOB, TI€e Pas-
BUTEI DMOTHUYECKHE CBI3W TPOHUCXOAUT CTPOTOe pacIpeselre-
HUE HCIOIB3YEeMbIX DECYDPCOB, B3ANMOOTHOIIEHT S TUIIa KOHKY-
PEHLIMY WIN XWINHWUYECTBA CTAHOBATCH TIIABHON OPUYWHON
Kosie0aHU# YNCIeHHOCTH OTAEJbHEIX BUA0B. BuoTuueckue B3a-
HMOOTHOILIEHUSA BBICTYNAIOT Kak CBO€OOpasHEIe PEryIATOPEL.
Omu monaBasioT “IIONy IANNOHHEIE B3DEIBEI» , IEPEBOLAT OECIIO-
PANOYHEIE U3MEHEHUSA B GOPMY IPAaBHIbHBIX IePHOOUYECKHUX
KosebaHui, B paxe CIy4YaeR CTaOMIM3UDPYIOT YUCIEHHOCTL op-
TaHU3MORB.

3/1eCh MBI CTATKUBAEMCS ¢ Ba’KHBIMH CBOMCTBAMH, KOTODSI-
MY HaleJeHbl 9KOJOTUYECKUEe CHCTEME] PasHOTO YPOBHA opra-
Huzanuu (coobmecTna, OOMYJIAINH, 3KOCHCTEMEI):

— QYHKNUOEXDOBAHWE OTACIHLHOTO 9JIEMEeHTa CHCTeMEI OIl-
PeJeeTCa ero CBA3AMH ¢ APDYTAMEA BJIEMEeHTaMU;

— OTJEJIbHBIE 3JIEMEHThHI B3aHMO3aMeH e MEL: yTpata OgHO-
T'O IPHBOIUT K TOMY, 9TO €r0 QYHKIHAN HAUHHAET BBITTOJIHATE
ADYIOW 3jleMeHT, 3aHNMAMUN CXOZHOE NOJOMKEeHWe B CH-
cTeMe,

9TO emie oguE THO perynamuu. CoobimecTra Kak 6Ll peryuu-
PYIOT M3MEHeHMs, IPOUCXONANINE B OTHEIBHBIX OOUYIANUAX,
Ilonynamun ke momorator 9KOCHCTEMEe COXPaHATE ee CBOMCTRA
AlaXKe IpK yTpaTe TeX KN WHBIX €€ 3JeMEeHTOR. IIpu mcuesno-
BEHHU ONHOTO BHJAa €r0 MECTO 3aHHMaer ADYTO#, CXOXHBIH
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C HePBLIM TI0 IOJIOMKEHHI0 B TPouUecKo# CTPYKType coobiie-
CTBA.

IIpuMepoM MOTYT CIY/KHUThH OOBIYHLIE M3MeHeHHA BHI0BOTO
cocTaBa peI0 B BOJOEMAX, T/le PA3BUBAETCH DEIOHEBI IPOMBICEL.
CHHEXeHHe UHCJIEHHOCTH HamboJiee MeHHBIX BHIOB BCJIEICTBHE
BEIJIOBA YACTO IPHUBOJHAT K BO3PACTAHWIO YHCIEHHOCTH TaK Ha-
3BIBAEMBIX «COPHBIX» PBIO, HE IPEeACTABIAIONINX WHTEpeca OJId
peibakoB. BumoBoe G0raTcTBO CHHIXAETCA, XOTA 00Ias YUC/IeH-
HOCTL PLIOHOI0 HACEJIEHUA 0CTAeTCH HEM3MEHHOH.

C IMHaMHAKOH IONYIAIAHA TECHO CBA3aHEI MEKPOSBOJIIOINOH-
HBIE TIPOIleCChl. BEePOSITHOCTE H3MEHEHUH reHodoHa (Hapyle-
HHSA eT0 PABHOBECH ) 0CODEHHO BO3PACTaeT, KOTJa YHUCIeHHOCTh
nonynanuy Huska. CreqosaTenbHoO, B TOOBI HASKOM YHCIEHHOC-
TH MHUKDPO3BOJIOIAOHHEIE TPOIECCH] JOJIKHEI IPOTEKATh OoJee
aKTHBHO. Eciam ydecThb, UTO CHH}KEHHE YHCJIEHHOCTH OPTaHHN3-
MOB ITPOMICXOJUT DY PEBKUX U3MEHEHHUAX BHEITHUX (PaKTOPOB,
MOJKHO IIOHATB, YTO B 9TH K€ MOMEHTHI HAUNHAET YCUJINBATHCH
IBMKYyIIuil or6op. Hade roBOpA, CTONKHYBIIHUCE C H3MEHEHNA-
MU VCJIOBHH KUSHU, MOMYIANNA OTBeIAEeT HA HUX He TOJILKO U3-
MEHEHUSAMHU YHCJIEeHHOCTH, HO ¥ U3MEHEHUAMY CAMUX OPraHH3-
MOB: B HONYJIALAK COXPAHSAIOTCH 0CO0OH JIUIIE C TEMH CBOKCTBA-
MM, KOTOPBIE OKa3hkIBAI0OTCHA ITOJE3HBIMH B JaHHEIX KOHKPETHBIX
VCIOBHSX.

B.mepuosr moABEMAa YHCIEHHOCTH OIPHOOpPEeTeHHbIE N3MeHe-
HUA 3aKPeIIAI0TCS B Monyasnuu. HauwHaeT JelCTBOBATE CTa-
bunmsupyromuit orbop. Tak IPOUCXOIUT aganTalWs, IPHCIIO-
coONeHNE OPraH’3MOB K HOBBEIM YCIOBUAM HUIHHA.

Hunamura nonynayui. Poxcdaemocms.
Cmepmuocmb. Pezynﬁmopuue MEXAHU3MDBL.
L[umnuuecxue konebanua YucleHHOCmU.

1. Yro Taxoe gmHamMuka nmomnyaanuit? Kakwme dax-
TOP®I BRIBEIBAIOT KOIe0aHua YHCIeHHOCTH TOIy-
nAnuit?

2. B uem 3HaueHUe TUHAMHWKH IONYJIALHI B IPHPO-
ne?

3. Uro Tarkoe peryIsaTopHBEIE MexaHH3MEI? [Ipuse-
IUTE IPHMEDEL.
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Kpamwkoe codepxcarue znaswl

Oxonormueckue GakTOPEI 0IeHL MHOT000Da3HEI KaK I0 CBOSH IpH-
polle, TAK H IO BO3ZEHCTBHI0 HA JKUBEIE OPraHW3MEI. ¥ CJIOBHO HX
OApa3felIgl0T Ha TPU OoIbIINE TPYIIBI — abHoTHYecKHe, DHOTHYe-
CKHWe H aHTPOIOreHHEIe. JKOJOTHIECKHE VCIOBHA — 3TO H3MEHSIO-
Ipecd BO BDEMEHH W NMPOCTPaHCTBe a0HOTHYecKHe (DaKTODEI CPeJEI,
Ha KOTOPBbIe OPraHU3MEI DEATHPYIOT IT0-PA3HOMY B 3aBHCHMOCTH OT MX
CILJIEI.

K manbomnee BasxubIM (haxTOopaM, IeHCTBYIOIMIUM BO BCeX Cpelax,
OTHOCATCSA TEeMIIePaTypa, BJAaXHOCTH ¥ ¢BeT. AHTponoreHHsie hagTo-
PBI — 270 )AKTODPBI, BOZHUKAIOIIHE B PE3YJILTATE NeATETEHOCTH Yes0-
Bexa. CoBpeMeHHaA eATEILHOCTE YEJI0BEKA BCE Yallle TPOABIAETCH I
B 3arDA3HEHUH OKDPY/KAl0IIeil cpeas.

JIr0601 oprasuaM crocofeH MepeHoCHTE: H3MeHeHUA TOT0 HJIA HHO-
ro )aKkTopa JNUINb B OIIPEZe/IeHHRIX Ipenenax. B sTHX mpejenax CHIa
gedcTBUA (haKTOpa Ha OPraHM3MEl 3aKOHOMEDHO MeHAeTes.

Paszurle GaxTopsl cpeasl MOTYT B3aUMOAEHCTBOBATD, T. €. HEXBAT-
Ka OZHOTO BelllecTBa MOKeT IPHBOAHUTE K 1edUIuTy B IDYTUX BEIIeCT-
Bax. OrpaEWYMBAIONIAM, HIX JUMATHADPYIOIMHAM, GaKTOPOM ABJIAETCH
n06o#t W3 HAX, IPHONIHAKAIOMHUIICH WM BEIXOAANMHE 34 TPAHHUILY YC-
TOHYHMBOCTH AJIA OPTAHU3MOE JAHHOI'O BHIA.

Pecypcamm maspIBaloT BelllecTBa W 9HEPIHUIO, BOBJIEKaeMEIe Opra-
HU3MaMHM B IPOIECCH NX KU3HEIeATeILHOCTH. Pecype KUBLIX opra-
HH3MOB — 3TO B OCHOBHOM BeIlleCTBa, HAYIIHE Ha HOCTPOSHNUE UX TeJ,
W 9Heprus, Heo6XoguMasd OJIA UX KH3HEIeATeILHOCTH.

PazHble OpraEuaMEl PacIpeIelle bl 0 PA3IHYHEEIM MECTOO0UTa M-
AM OTHIOZb He 0ecIopAZoYEO — MesR[y OPTaHu3MaMH X Cpefoll MMe-
eTCsd COOTBETCTBUE. DTO COOTBETCTBHE NPOSABIAETCA B CXOJCTBE CTPO-
eHus u o0pasa KU3HH OPraEM3MOEB, KOTODBIE O0OMUTAIOT B CXOZHBIX V-
JIOBUAX, HO IPHHAIJIEXKAT K PA3JIHYHEIM CHCTEMATHYECKUM TPYIIIAM.
Ha ocrose cxozcTBa 9epT cTpoeHNs u 00pasa YKHU3HU BLIIETAIOT Pas-
JWYHEIE KU3HeHHBIe (DopMEl. JAlU3HEeEHEIE (DODMEI V PACTEHWN U 3KH-
BOTHBIX OY€HL Pa3HO00DAa3HBI.

Co Bpemenem n100BIE 3KOJIOTHYECKHE VCIOBHA H3MeHSTCH. Hm
CTPOEHHE OPTAaHM3Ma, HE €ro IIOBeJeHKHe He MOI'YT COOTBETCTBOBATH
BHEIIHHUM VCJIOBHAM, HE U3MEHAACEL BMECTe ¢ HUMH.

Bce 6uornueckue CBA3H MOKHO DA3ieIATh HA MIECTh IPYII: OTCYT-
crBue Brusaans (00); B3BaMMOBHITOIHEIE TTOJIE3HEIE CBA3U (++); OTHO-
IeHNus, BpefHbIe IJ14 000HX BHIOB (—); OOZWH U3 BHAOB IOIyIaeT BEI-
TOAY, APYTO} HCOBITEIBAET YITHETEHME (+—); OOWH BHA IOJIYYaeT I0JIh-
8y, APYro# He ucnbiTeIBaeT Bpena (+0); oqun Bux yraeraeTes, Apyrot
He MCIBITEIBAET BPeda W HE U3BJIeKaeT Noas3sl (—0).
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BaxHeHImIMMY BANAMHA OMOTHYECKHX B3aHMOOTHOIIEHHH SBIAIOT-
CA KOHKYDPEHIINA U XUIMMHENYecTBO. OpraEnaMEl KOHKYPHDYIOT 38 IPO-
CTPAHCTRO, ITHINY, CBET, VOeXKHIa I IPYTHE BHALI 9KOJOTHYECKUX pe-

' CYyDPCOB.

KoHKYDeHIUA HTDAET BAKHEYI0 POJIE B QOPMUDOBaHIY 00/ IMKA IIPH-
pozHoro coobmecTtra. Ilopoxaas i 3axpeniss pasHoodpasue OpraHus-
MOB, OHA CIIOCOGCTBYET IOBEIIIEHN0 YCTORYUBOCTH coobmiecTs, boee
a(hdHeKTUBHOMY UCI0OIB30BAHNAI0 HMEIIIHXCA PECyDCOoB.

XHUIHAUECTEO — OJHA W3 (OPM IHINEBEIX B3aUMOOTHOIIIEHUH Op-
raEU3MOB. [[THTeIbHAS CBA3b MEXKIY XHITHUKOM U 3KePTBOH IOpPOMXK-
JaeT WX B3aMMO3aBUCHMOCTE H J€HCTBYET KaK IPUDOAHEIN DEryIAaTop.
HepTBaMu XWUINHAKA CTAHOBATCH TE KUBOTHEIE, KOTODEIE COCTAB/IA-
0T HEKOTODHIH <«0MOIOTHYecKHi pesepB» HONYIANWH. XHIIHAKH
VHHUYTOKAIOT Ty 9acTh DONYJIANWHE XepPTBBI, KOTOpad II0 TeM MJH
WHBIM IPUYHHAM OKaswIRaercs Ooiee ciaboll B cCODEBHOBAHHUM 34 pe-
CYPCHI.

K umcny maubonee BasKHBIX 9KOJOTHIECKHX SBIEHHH OTHOCHUTCH
IVMHaMHAKA OOTYIAIMNAN, T. €. H3MEeHEeHAA JUCJIEHHOCTH COCTABISIOMIUX
uX OPraHu3MORB. I[OONYISOHHA HE MOTYT CYINECTEOBATE B MEHAIONIAXCA
YCI0BUAX BHEITHEH cpeIsl, He H3MeHAACh BMecTe ¢ HUMU. [lonynamn-
OHHble U3MeHEeHHs — 3TO CJI0KHLIA mpollecc, 00eCIeYNBAIOIIHE YC-
TOMYHUBOCTS IOMYJIALHNE B co0DIIecTs.

Croco0HOCTE K CAMODETYIAIMHM TPHCYNIa BCEM SKOJIOTHIECKHUM
obBeKTaM.




I'nasa

buocdepa
1 4YeJl0BeK

M3yuuB 3Ty r71aBY, Bbl y3HAETE:

00 OCHOBHBIX IMANAX 360.710UUY OUOCHePbl;
0 mecme u poau wenosexa 6 Ouocepe;

0 HoOCQepe Kax Cmaouu pPasymHozo
npeobpasoeanusn ouocPeps uenoeexom,

® 00 0CHOBAX PAYUOHANLHOZ0
npupooonoasL306aHuA.




10.1. IBOJIIOINS OmochepsI

1. Yro HaswiBaeTca Ouochepoi?

2. Kakoii coctaB mMejga IEPBHYHAA arTMochepa
ILIAHETHI ]

3. Kakme aBTOTpO(hHEIE OPraHH3MEI BAM H3BECT-
HEI?

ITo coBpeMeHHEIM IIpEICTABJIEHHAM, pasBuTHe 0e3:KIM3HEH-
HOI reocdepsl, T. e. 000JOUYKH, 00PAa30BAHHOHA BEIECTBOM 3eM-
JIA, IPOMCXOUJIO HA PAHHUX CTAUAX CYIIECTBOBAHWA HAIIell
mIaHeTHl. MaMeHEeHuA 001HuKa 3eMIu ObLIU CBA3AHEI C TEOJIOTH-
YEeCKMMHU IIPOIECCaAMH, IIPONCXOUBINAMY B 3€MHOM KOpPe, HA T10-
BEPXHOCTHU U B INIYOMHHEIX CJI0AX IJIaHETHI, © HAXOAWUJIHN IPOAB-
JIeHWe B M3BEePIKEeHWAX BYJIKAHOB, 3eMJIETPACEHHAX, IMOTBUIK-
Kax 3eMHOM KOPbI, TOPOODPA30BAHUHA.

C BOZBHMKHOBEHUWEM JKWU3HHU CHadaja MeIJIeHHO U ciabo, 3a-
TeM Bce OBICTPEE ¥ 3HAUUTEILHEE CTAN0 TIPOABIATECA BIUAHHE
JKMBOM MaTEepUH HA TE€0J0THUECKHE MPOIEeCChl 3EMITH.

JledaTeIBEHOCTE JKHBOTO BEIMEeCTBA, IPOHUKAIOIIETO BO BCe
VTOJKH IJIAHETE], IDHBeJia K BOSHUKHOBEHUIO KAYEeCTBEHHO HO-
BOoro obpasoBanusa — GHochepsl, TECHO B3ANMOCBA3AHHON €/1H-
HOM CHCTEeMbI 'e0JIOTHUECKUX W OHOJIOTHUECKHWX TeJl M IIpoIlec-
coB mIpeoBpasoBaHUsA SHEPTUH U BEIEeCcTBa.

Buochepa — He TonbKo chepa pacupocTPaHEHHUS U3HH, HO
¥ pesyJbTaT €e AeATeIhHOCTH. HauuHadA ¢ MOMEHTA 3apOXKIe-
HUs, »KHU3HBL IIOCTOSHHO Da3BUBaeTCHA U YCIOMKHAETCH, OKA3bI-
Bad BO3LOEHCTBHE Ha OKPYIKAOIIYIO CPENy, U3MeHAdA ee. TakuMm
obpaszom, sBoatonuAa 6rochepsl TPOTeKaeT NapaljelbHO ¢ UCTO-
PUYECKUM DPa3BUTHEM OPraHWYECKOH JKHU3HH.

Brigatomniuiicsa pycckuit yaensrid B. . BepEagckui, oquH 13
cosmaTeseil COBPEMEeHHOTO yueHusA 0 Omochepe, OIPENEINI ee
Kax Hapy:KHYI0 000JOUKY 3eMJIH, HACEIEHHYIO KUBBIMHU OpPTa-
HuamMamu. Bruochepa BKIO4YaeT B ceba:

— JKuB0e 8eulecmao, T. €. COBOKYIIHOCTE BCEX JKHBEIX Opra-
HH3MOB (PacTeHHdA, KUBOTHRIE, TPHUOBI, MEKDOODPTAHN3MEI);

— 0uozeHHOe 8eujecmse0 — OPTAaHOMHUHEDAJNLHBIE WU 0Dra-
HUYECKHEe IPOAYKTEI, CO3JIaHHEIEe JKUBEIM BemlecTBOM (Topd, Ka-
MEHHBIN yT0Jb, HEMTH);
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— OuOKOCHOe geluecmaso, CO3TaHHOe KUBBIMY OPTaHU3MaMu
BMecTe ¢ HeXuBOH (KocHOM) mpuponoil (Bomoi, armochepoii,
TOPHBIME ITOPOZamMu), — IIOYBEHHEIH ITOKDOB;

— KocHoe (mepmeoe) seuecmeo, 00pasoBaHHOE IIPOLEeCcCaMu,
B KOTODBIX JKMBBLIE OPIaHM3MBEI HE YJacTBYIOT (M3BepIKEeHHBIE
TFOpPHBIE IOPOJLI, KOCMHYECKAaA ObLIb | T. II.).

Buocdepa HaxoAUTCA B IOCTOSSHHOM JAHMHAMUYECKOM DaBHO-
BECHH ¥ DA3BHTHH.

Ha HauanbHOM 3Tame pasBUTHA OHoc(epsl KHUBbIe OPTaHMU3-
MBI HCIIOJIB30BANIY OPraHndIeCcKMe COeUHEHNU A IePBUYHOI'0 OKe-
ama. YTJIEKHCJBIH ra3, KaKk MOOOYHBINA IIPOAYKT oOMeHa Be-
IeCTB, BEIAEIAJCA B aTMocdepy.

HuBble OpraEU3MEI JOBOJIBHO OBICTPO HCIIOJB30BAJIM 3ATIACKHI
OpTaEWYECKUX BEIIecTB NePBHYHOTO OKeaHa. lIpemmyimecTma
MOJIVYMJIM ¥ ITAPOKO PA3MHOKHAINACH MAKPOOPTaHUEMEL, HAIPH-
Mep MeTaHOBbIe HAKTepWH, CIOCODHLBIe CHHTE3UPOBATH OPTraHU-
YyecKHe COeIUHEHHUA W3 YIVIEKHCIOTrO rasa M NPHUCYTCTBYIOIIET0
B aTMoc(depe Bomopoaa. B pesyiabpraTe 00pa3oBBIBAJICA METAH U
BBICBOOOIKIAIAChE SHEPrus, UCI0JIb30BABIIAACA A4 IPOIECCOB
JKU3HEeIeATeIFHOCTH MUKPOOPraEn3MoB. MeTan mocTyman B aT-
Moc(epy U MoJ ZeHCTBHEM YIbTPa(pHAOIETOBOI0 H3IyIEHUA IPe-
BpaInajcs B BOZOPAaCTBOPUMbIEe OPTaHHYECKHe COeJUHEHU A, KO-
TOpBIE BHOBL BO3BPAIalIKUCh B BOLY.

B To BpeMs, II0 MHEHHIO Y4YeHBIX, B COCTaBe aTMOC(epE!
KOHIIEHTpaInusi MeTaHa, ONpPefelABINAsCH XU3HEeIesATeJbHO-
CTBHI0 OpPraHW3MOB, OCTaBajlachk IPHMEPHO Ha OJHOM YPOBHE
(puc. 107).

Takoe cOCTOSHEEE MOTJIO COXPAHATHCS 10 TEX IOP, II0OKA B 38M-
HOit aTMocdepe 6BLI0 3HAYNTEIHHOE KOJIHYECTBO Bofopoaa. Kor-
ma e 3amachl ra3000pas3HOTO BOZOPOAa HCTOMIWINCH, METAHO-
BEIE OaKTepuu y ke He MOTJIH mepepabaThiBaTh YIIIEKHCIBIH ras
B METAH H TAKUM 00pasoM JIUIMTHUJINACE HCTOYHUKA DHEePIUN IJIs
CUHTe34 COOCTEEHHLIX MATATEILHBIX BEIEeCTE. ;

Heobxogumo OBLI0 HAWTH HCTOYHWK MONYyYeHHA SHEPIUH.
HWwm cran doTtocuHTEes. Y HEPBEIX (POTOCHHTEIUPYIOIMIUX MUKPO-
OpraHW3MOB, KaK W y COBPEMEHHBIX NHaHOOaKTepui, (POTOCHH-
Te3 mpoTekan 0es BeifeeHNS Kucaopoza (puc. 108).

Ha creayiolmeM 3Tarne 3BOJIIHAK DOABUJINCE OPTaHUSMEL C
6oJIee COBEpIIEHHEIM MEXaHU3MOM (DOTOCHHTE3a, B Pe3yabTaTe
KOTOpOToO B KauecTBe MOO0YHOTO IPOAYKTa B aTMocdepy cran
BEIleIATECS Kucaopon (puc. 109).
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KPYTOBODPOTAa YIIEpOaa
Ha ApeBHEH 3emie

KDPY¥TOBOPOTA yriIepoja
C IOABJIEHHEM IIeDBEIX
(OTOCHETE3HDVIOITUX

TOBOPOTA YTJIeposa ¢
TOABJIEHWEM OPTAHHAS-
MOB C COBDEMEHHBIM

MEeXaHU3MOM (DOTOCHH-
Te3a

MHEKPDOODPTaHH3MOB

JTO BEJIO K M3MEHEHUIO cocTaBa aTMochepsl 3emnu. Temeps
B HeH CT@HOBHUJIOCH Bce GOIBITE KHCIOPOIA.

Kuemoposi — CHIBHEIA OKMCIUTENE U TyOHTeNeH LIS aHAa-
9POOHBIX (KHUBYIIuX B OECKHCIOPOZHON Cpelie) OpraHH3MOB.
ITosToMy As KUBEIX OPraHHM3MOB TOIO BPEMEHH KHUCJIODOJ
ObLI cHIBHBIM AZ0M. IIpaKkTHYeCKH KHCIOPO/ CTaI 3aTPASHATE-
JIeM aTMOCGEeDEL, YTO IIPHBEI0 K 9KOJOTHUECKOMY Kpusucy. diu-
BbI€ OPTaHWU3MBI JOJIMKHEL OBIIH TOTUOHYTE UM IPUCIOCOOHTE-
€A K HOBBIM YCIOBHAM Cpefbl. ¥ HHX CTAJIH MOABIATHCH pPas-
JINYHBIE MEXaHU3MBbI 00e3BPEeKUBAHUSA AN0B. HEeKOTOpLIE U3 HUX
BBINIOJIHAIOT ¥ COBPEMEHHBIX KHBBIX OPTAHW3MOB COBEDPIIEHHO
uHble QyEKOWK. Hanpumep, yueHble CAUTAIOT, UTO HHOXITMUAYE-
CKHI MeXaHu3M, IPH IIOMOIIX KOTOPOTO CBETIAY0K BhIpaba-
TBEIBAET CBETOBYIO 3HEPIHI0, HOABHUJICS Y APDEBHUX OPraHU3MOB
KakK cpencTB0 00e3BPeXHMBAHWA TyOMTEILHOI'O BO3NEHCTBUSA
KHCIOPOIA.

290



B KOHEYHOM HTOTe IPUPOAa HAIIIA
HanboJiee PalMOHAIBHBIN IYTH pPelle-

/\ HUs 3TO# npobiaemsbl. JAHBEIE Oprafms-
MBI yiKe He 6OPOJIHNCE IPOTHUB KUCIO0PO-

CO,

[ia, a HCIOJb30BAJH €r0 AJIs IOJIyIeHN T

——  sHepruu. [logBUIICS IpoIlece ILIXAHMI.

Co, DOTOCUHTES CHITPAJI OTDOMHYIO DOJIb

o + B DA3BUTHH OPTaHUUECKOTO MUPA U 9BO-
=l e gronun 6mochepsl.

§§ %E IlepBhle :KHBEIe OPTAHU3MBI PA3BU-

g% gg BaJHUCH B BOJE, KOTOpafi 3aImuIrang ux

%é &S| OT rybHTeIbHOTO BO3/UCTBUS YILTPA-

g Q)HOJIETOB:BIX nyueii. Kucmopoxm, BEI-

8 JeIaBIOUHCA B IIpomecce (oTocuHTE-

/ 3a, B BEPXHHX CJI0AX aTMochepbl TIof

IDeHCTBHEM YJIBTPa(UOIETOBBIX JIVUeH

PacTUTE bHbIT IIpeBpaIIAJICA B 030H (eT0 MOJIEKYJIa CO-

opraHlyecknin Marepuan

Hep:XUT Tpu aToma Kmeaopoga — O,).

Dt Al et et Ilo Mepe HaKOIIEHHA 030HA IIPOW30III-

KPYToBOpOTA 710 00pa3oBaHue O30HOBOTO CJIOH, KO-

C IOABJIEHHEM TDpr[ KaxK OJKpPaH HaOeXHO 3allu-

V OpraHHEMOB THJI IOBEDXHOCTh 3eMJH OT I'yOHTEeNb-

npouecca IpIXaHuA HOH [ONd XHUBBIX OPraHHU3MOB VIbLT-

PamOIeTOBOH COJHEUHON pamgualiu.
9TO IIO3BOJIAJIO *KHABEIM OpPraHW3MaM BBIATH HA CYIOy XU 3ace-
JIATE ee.

s moanep:KaHuA KUSHEIeATEILHOCTHA OTHONH KJIETKE Tpe-
fyeTcAa CPDABHHTEIBHO MAJO 3HEPTWH. HO UeMm CIIoYKHee Opra-
HH3M, TeM 0OoJsbilie sHeprum emy Heodxoaumo. C moaBieHmeM
IBRIXaHWA aTa mpobiaema ObLIa pemeHa. [Ipomece geIxaHmusa obec-
eyl OPraEu3MEl S9HEPIHeH, 9T0 JaJI0 TOJIYOK K BO3HHKHOBE-
HUX MHOTOKJIETOYHBEIX OPraHH3MOB, HX JaJbHEHIIeMy Pa3BH-
THIO ¥ YCJIOMHEHHIO. .

B mpornecce npixaHWsa OpraEW3Mbl TOTPEDIATNA KUCIOPOT U
BBIZEJIANHA COOTBETCTRBYIOIIEE KOJHWYECTBO YIJIEKHCJIOIO rasa,
KOTODEIN HCIIOJNB30BAJICH AJIA CHHTE3a OPraHWYECKHUX BEIeCTB
B mpomecce (OTOCHHTe3a. IlocTemeHHO MeXAY (OTOCHHTE3H-
DYIOIINMHY OPraHU3MaMH H reTepoTpodaMu yCTaHOBHUJIOCE PaB-
HOBECHWe, KOTODOE IPUEEJIO K cTabuau3amuy HOBOTO COCTaBa aT-
mochepsl. ChopMHEPOBAIHCE COBPEMEHHEEIE KPYIOBOPOTEI yIJIe-
poza u kuciaopoaa (puc. 110).
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TaxuMm obpasom, Graromaps KUSHEIEATEIBHOCTH OpraHus-
MOB B Omoctepe HEIIPEPHIBHO IPOTEKAOT IIPOIECCHl CHHTE3a U
pacmaza OpraHMYeCKHX BEINeCTB W IPOHUCXOLST KPYTOBODOTEI
BelllecTB, obecieanBamImue CTabMIBHOCTE QDYHKIINOENPOBAHIS
Guoctepsr. Ha pasHbIX sTanax passuTHA 6mocdeps! COOTHOIIe-
HIEe IPOLEeCCOB CHHTE3a U pacuanga MeHAJIoch. B HauarsHEBIH ITe-
PHOJ] pa3BUTHs Gmocdeps! IPOIlecchl CHHTe3a TpeobIagany Hat
paspyIleHEneM. To IPUBEIO0 K TOMY, 9TO U3 IIePBUYHON aTMOC-
Gepel B GOTBIIOM KOMMYecTBe GBLIM H3BATHI METAH, CEPOBOLO-
poJi, YIIIEKHCIIBIA ra3, a KOHIEHTPAnus CBOGOIHOTO KICI0pOoa,
OTCYTCTBOBABIIETO B HEHM IpekJe, JOCTHIJIA COBPEMEHHOTO
ypoBEHA — 21%.

B KoHDEe Me30308 — Hauade KalHO30:8 MEXIY 3THMH IIPO-
meccamu B OHOc(epe yCTaHOBHIIOCH OTHOCHTETBHOE DaBHOBE-
cue.

Oxouo 2,5 MIIH JIeT Has3as TOSBUINCH HePBbIe IO — naje-
KHne IpeJKd COBDEMEHHOI'0 YeNIOBeKa. BHauase mogu 6bLIn
OXOTHHKaMM u cobmpaTenamu. OIHAKO B CBA3M C YCOBEPIIEHCT-

Puc. 111. OxoTa Ha IEIIEPHOTO MeABELS
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BOBaHMEM OPYAHUNA OXOTHEI YeJIOBEYECTBO BecbMa OBICTDO, Be-
DOATHO, BCETrO 3a [IBa-TPU THICHAYEJIETHS, HCTPEOHIO KPYII-
HEIX KONBITHBIX, TEMIEPHBIX MEABEAeH W MaMOHTOB — OCHOBY
CBOEro HOHINEBOTO panHoHA Toro Bpemenw (pmc. 111). Oxora
He Morja yxxe obecrieduTh DpOnHTaHHE Jonel. YeloBex oxa-
3aJicA HA TDAHU TOJOAHOM cMepTH U ObLI 00pedeH Ha BLIMUDA-
Hue. OH Mor OBl W COBCEM MCUE3HYTh C JWIA IJIaHeThI, KaK HC-
4e3IW MHOTHe OHOJOTHYeCKHe BUALI, Hanpumep cabie3ybOnie
THIPHIL.

Onmakxo cyneba uesoBexka okasasach wHoM. OH mepermesn K
3eMJie[leINI0, 8 HECKOJIBKO MO3THEE U CKOTOBOJACTBY, T. €. UeJIo-
BEK IIPEOJ0JIeN 3KOJIOTUIECKUI KPUBKC, CO3/IaB HCKYCCTBEHHEBIN
KDYTOBOPOT BEIIECTB B IIPDHPOJIE.

HenoBeuecTBO CTAJIO CO3AABATE (DAKTUUECKH HCKYCCTEEHHYIO
cpeny cBoero obwrarus (MOCEJSeHHW, KHIUINA, ONEKIAY, IPO-
OYKTHL IUTAHUSA, MATIUHBI U MHOTOE Apyroe). C aTHx mop 3BO-
Jronus duocdepsl BCTyNUIa B HOBYIO a3y, T/ie Yel0BeYeCKHH
daxTop cTaT MOIIHON ABHIKYIIEH CHIOH.

C mosiBneHMEM TDPOMBIIIIEHHOCTH IPOMECCHl PA3PYIICHNSA B
armocdepe cTamud TpeodIaZATH HaA HPOMECCAMH CO3MITAHUS,
IPUYeM 5TH TeHJEeHIIWW CTAHOBATCA BCe HoJiee BRIPAKEHHBIMMH.
Buocdepa HaxozmTCA Ha IPDaHA HOBOTO 9KOJOTHYECKOI0 KPU3H-
ca. Ero mocsencTBUA MOTYT OBITE KATACTPOGHUCCKUMH AJIA de-
JoBeUYecTBa. YT0OBI IPEAOTBPATHTE ey, HEOOXOOUMO He TOJIhL-
KO I3MEHUTH IDOMBINIJIEHHBIE TEXHOJIOTHH, HO B — B IIEPBYIO
ouepenk — IEPECTPOUTE COOCTBEHHOE CO3HAHUE.

1. TlogemMy MOKHO F'OBODHTEH O B3AUMOCBSA3W PA3BH-
THHA OPraEWYECKOT0 MHpPAa W 3BoJronuw OHocde-
peI?

2. Kaxwme nmponecchl 6BIIH XapaAKTEPHE! AJIA DagHe-
T'0 aTana 3BOJIIHHA 0mocheps?

3. IloueMy Ha ONDEJENCHHEIX J9TANaX PA3BHTHS
ouocthepsl BO3HHKAIH SKOJIOTHYECKHE KDPH3U-
CBI?

" 4. TToueMy MOKHO YTBED3KIATh, YTO HAZBUT A0 -
CH SKOJIOTHYIECKHI KPHU3HC ABIAETCA Pe3yibTa-
TOM JeATelIbHOCTH YeT0BeKa?

5. Mo3kHO JI¥ CYHTATH 3aBepIIEHHEIM Oporece (hop-
MupOBaHHA Omochepsr?
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10.2. AHTpOIIOreHHOE
BO3zelicTBUe Ha Ouochepy

1. Kakue OCHOBHEIE KOMIIOHEHTHI BKIIOYAET B Ce-
0s Ouocdepa?

2. KakoBa poap KHBOIO BEIIECTBA B SBOJIOLIHH
ouochepsr?

3. Kar mpomcxonuno passuTHe (3BOIONHA) OHO-
cthepsr?

4. KakxoBa poas uenosexa B ormociepe?

9Bosonusa 6Hocdeps! IMITa M0 MYTH YCIOKHEHHA CTPYKTYDPEI
buosoruuecKux coobIIeCTB, YMHOMKEHHU I YNCIa BALOB U COBED-
INEHCTBOBAHMUA WX IIPHCIOCOOIEHHOCTH. JBOJIOIMOHHBINA IPO-
IleCC COPOBOMKIAJICH YBeJInUYeHHeM 3(D(EeKTHBHOCTH IPeodpaso-
BAHWA DHEPI'HH U ‘BemecTBa OMOJOTHYECKHMHU CHCTEMAaMMI: Op-
TaHU3MAaMH, DONYIAIAAME, COODIIECTBAMMN.

Bepmuno# aBosOnME KUBOTO Ha 3eMJle SBUICS UYeIOBEK,
KOTOPBIN KaK 0MOJIOTHYECKUH BUJ OTIHYAETCA OT BCEX OCTAJID-
HBIX HaJIW4YWeM MBIIIJIeHH, CIOCODHOCTHI0 K OCO3HAHHON Je-
ATeNbHOCTH ¥ YMEHHEeM H3TOTaBIHBATH M UCIIOIB30BATE OPY UL
TPYyZAa.

Ye0BeK, B OTIMYHE OT BCEX ADYIUX KUBBLIX OPTAHU3MOB, HE
mpucrnocadIuBaIca K OKPYXKaloIieil ero cpefe, a IpUCIocadmn-
BaJ ee K CBOMM IOTpeOHOCTAM.

B maneonwnTe yemoBex ellje BOUCEIBAJICS B €CTECTBEHHEIHA KPY-
TOBOPOT BelllecTB B npupoge. Ilocsie moABIeHAS 3eMIefennd,
CKOTOBOJICTBA, HAUana AO0RIUY U UCIOJIb30BAHNA [IOJIE3HBIX HC-
KOIIaeMBIX OH CaM CTAJ aKTHWBHO BMENIHBATHCA B €ro GopMUpO-
BaHWeE, BOBJEKaA B KPYTOBOPOT HOBEIE BEI[eCTBA — YIJVIEBOJO-
POZBI, 3eJe30 U APYTHEe IIOJIe3HbIe HCKOoIaeMble.

B XVIII 8. saganock 6ypHOE pasBuTHE MPOMBIILIEHHOTO IIPO-
usBoAcTBa. C Tex mop W 0 cero AHS BIAAHHE YeJIOBEUECTBA Ha
6uocdepy Bo3pacTaeT ¢ KaiKAbIM TOA0M. YelIOBEeK HACTYIIaeT Ha
TPUPOLY, HEe 3ayMbIBasACE 0 HEM30eKHEIX IIOCJIECTBAAX CBOeH
LeATeILHOCTH.

CrposaTcs ropofia, OTPOMEBIE IJIOIIAAHA B CEIbCKOIH MECTHOC-
TH 3aHATH] TEXHUYECKUMHA MOHOKYJIBTYPaMHU, VHHUTOMXKAIOTCH
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Jeca u OosoTa, Oecmosie3HbIe ¢ TOYKH 3PEHU S COBPEMEHHOT0 Je-
JnoBeka. Bee Gosrbmre cokparmaeTcsa pasE000pasue BUAOE KHABEIX
OPraHU3MOB B CPENaX, dKCILIYATHDYEMBIX UETOBEKOM. ¥ MEHB-
IIeHre OMOIOTHWYECKOTO DPAa3H000pasWs eCTECTBEHHON CpEeabI
OPHBOAUT K HADPYIIEHHUIO PABHOBECHA B IPHPOJE.

PenymeHTsl yXe He B COCTOSHHHF IIOJHOCTBIO IIepepaborarh
OTXOZEBI, OCTABJISEeMEbIe JesloBedecKuM o0mrecTBoM. llomorkernme
yeyry0iasercsa TeM, YTO B IPOIECCe TPOMBIIIIEHHOTO IPOUSBO/I-
CTBa cO37jaeTcH OOIBIIOE KOTUIECTBO BEI[eCTE, KOTOPEIE HEBO3-
MOXKHO DPaspyIIATh 0MOJOTUIECKHM IyTeM (HallpAMeD, MHOTHE
IIJIACTMACCEI).

3arpsasHeHHE cpeAbl mpmoOperaer Bce OoJibIIHE pPasMEpEL.
TIpomcxoauT OBICTPOE MUCTOIEHNE HEBO30OHOBUMEIX IPUPOSHBIX
pecypcos buocheps! (puc. 112).

Temepk MBI BCe OTUETIMBEE NOHMMAEM, UTO IIUBHUJIMSAIINH,
OCHOBAHHBIE HA IIPEACTABICHWH O HEHWCUEPIAEMOCTH TPUPOJI-
HEIX DECYPCOB, BeJIyT UeJIOBEYeCTBO K KaracTpode.

B 1aEHOH cHTyanpy Iepes 9eI0BeYECTBOM BOSMOIKHEI JIHAIIE
IBa IIyTH.

A

Vicuepnaemsie

— BoazoOHoBMMEIE

=  YucThIA BO3OYX s

. [NpecHas soga

[nopopogHas
no4sa
- Tenno PacteHus
3EMHBIX Heap Gans 1 KUBOTHLIE docdatsl 1 gp. )

Pue. 112. TlpupogHble pecypChl
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[TepBeIif — DOJIOKUTHCA Ha BOJIIO CTUXUHU: B 3TOM CJIydae Ha-
CTYIAOIAI KPUSHUC IPHABELET, CKODEE BCEro, K YHUUTOMKEHUIO
UeJI0BEUEeCTBA.

CienosaTesHO, BO3BMOYKEH JIMIIE BTOPOH ITyTh, IIPH KOTOPOM
CTHXWH DA3SBUTHA HOJKHA OBITE IPOTHBOMOCTABJIEHA DA3yMHAA
cTpaTermus, obmas Ajma Bcero genoBeuecTsa. OHA JomxHA GBITEH
HaTlpaBJieHa Ha npeobpasoBaEne 6rocheps: Semin, o ompegee-
uuio B, U. Bepranckoro, B Hoocdepy — cdepy pasyma. B. 1. Bep-
HaICKHI IHCcaN: «JesloBeYecTBO, B3ATOE B IIEJIOM, CTAHOBHUTCS
MOILITHOM reosiormdecKo curoii. U mepes HAM, Iepes ero MBIC-
JBI ¥ TPDYZAOM CTaBHTCA BOIIPOC O IepecTpoliike Omocdepsl B UH-
Tepecax cBOOOLHO MBICJIAINET0 YEJOBEYeCTBA KaK eJMHOTO IIe-
JIOTO. 3TO HOBOE cocTOsiHHE Gmocdepsl, K KOTOPOMY MBI, He 3a-
Medasi 3TOr0, IPUOIUKAaeMCsI, U eCTh Hooc(hepar.

K coxxaneHMI0, MEI ellle OYEHL JaTeKU OT PEIIeHWsA AaHHON
npobaemsl. [[na mepecTpoiiku 6mocdeps B Hoocdepy TpebyioT-
Cs He TOJIBbKO O0IIMpHEBIE U IIyOOKHe 3HAHWSA 3aKOHOMEPHOCTeH
¥ MEeXaHW3MOB (DYHKIMOHUPOBAHHUA 3KOJOTUUECKHX CHCTEM, HO
OIIpelle/IeHHBIA YPOBEHbL HPABCTBEHHOCTH 00IIECTBA, OCO3HAHMTE
KaXIBIM YeJI0BEKOM CBOEr0 €AMHCTBA C IPUPONO0I, HeobOxXomu-
MOCTH II€PECTPOMKHN CHCTEMEI 00IIeCTBEHHOI'O IIPOM3BOICTBA U
norpebieHEn.

Kaxgerii u3 Hac ¥ 9eI0BeUeCTBO B TEJIOM JOJIKHEI OCO3HATE
OTrPaHMYEHHOCT: PECYpCOB Ha Hallleil niaHeTe. HeoGxonumo der-
KO YACHHTH, YTO HH OJWH BHUJ >XHBBEIX OPIraHW3MOB HE MOJXKET
KHTB, TpeHeOperas 3aKoHaAMW IIPUPOABI. Heirb3s IOTPeOIATH
Oosbirre, YeM IPOM3BOAAT SKOCHCTEMEL. HapylneHne 3aK0HOB IIPH-
POIbI HeM30eXHO BeJleT K ru0es 9eI0BeYeCKOM IUBUIA3aIIAN.

YesoBeK — JIMING OAWH U3 OHOJOTMYECKUX BANOB HA HAIIEH
ILIaHeTe, X OH He M0JIKeH 3a0bIBaTh: bmochepa 6es3 uesoBeKa Cy-
IIECTBOBAJIA U MOYKET CyIlleCTBOBATh, YEJIOBEK BHe Ouoc(epsl cy-
IIIeCTBOBATE HE MOJKET.

1. C KaKoro MOMeHTa HeJIOBeK BEIZEJIVICT M3 OC-
TanbHOH mpHpoxsl? B ueMm ero :XH3HL CTAJIA OT-
JIUYATHECH OT JKH3HU JIDYTUX JKHBLIX CYIIECTR?

2. YeM BHIZBAH 3KOJOrMYeCKHII KPH3HC HA HAIIEH
niaagere?

3. CymecTByIOT U Ty TH IIPEOI0IEHHSA STOTO SKOJIO-
THYEeCKOT0 Kpuanca?

4. Yro B. U. Beprazackunit moEUMAaJ o H00chepoii?
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10.3. Ocrosm PaIOHAJIBHOTO
IIPUPOLOIIOTE30BAHU S

1. Kakme rnofajasHEIe DKOIOTHIECKHE TPOOIeMBI,
CTOSIIHE IIEPE YeI0BeYeCcTBOM, BAM H3BECTHBI?

2. Kakue NpHPOXHEIE PECYPCEHI BBl 3HaeTe?

3. B uem mpHYHHA SKOJOTHYIECKOr0 KPH3HCa Ha Ha-
mei miasere?

B smoxy Hoocdepsl MOKET BCTYIHTEH JIMIIL BEICOK000Pa3o-
BagHOE 00II[ecTBO, IOHUMAIOIIee CBOHX IeJIN, CIIOCOOHOe con3Me-
PATH CBOHU IMOTPEOHOCTH C TEMH BO3SMOKHOCTAMHU, KOTODBIE 1aeT
eMy IpHpPOoJA.

Ilns pasyMHOTO yIpaBieHHA O6rocdepoii u mepexosa Ha ypo-
BeHbL HOOC(epsl HeOOXOAWMO He TOJBKO 3HATh YCTPOMCTBO U
IPUHIUI «pabOTEI» 9TOH OTPOMHOM U CJIOYKHOI CHCTEMBI, HO 1
YMeTh BJIHATE HA MPOMCXOAANIAE B HeH IPOIecchl B KejlaeMoOM
HAIPaBIeHUH.

U Bee ixe Jake COBEPIIEHHOE 3HaHUE OMOC(EPHBIX MeXaHN3-
MOE ¥ ACHOe IOHHMaHWe TOr0, 9TO HaJlo AellaThk, He JafyT pealb-
HBIX ILJIOAOB IIPH OTCYTCTBUH OIPENEIEHHOTO YPOBHSA 3PEJIOCTH
U KyJbTyphI 001lecTBa. 34ech BarkHeleld 3agadell ABIAETCA
(opMHupoBaHWe HOBOW CONMANBHON ¥ dKOJOMMYECKOM HpaBCT-
BeHHOCTH. Ha cMeHY JO3YHraM THIA «JeJloBeK — Iapb IpPH-
ponsi» unu «Hens3a KAaTh MAJIOCTEH OT OIPUPOALI, B3ATH HUX
y Hee — HAIlla 3ajadal» JOJKHBI IPDUUTH YCTAHOBKY HA PasyM-
Hoe W Oepe)xHoe OTHOIIEHWE K TOMYy, Ojmarojapa dZeMy MEI
CYIIeCTBYEM, K HalmemMy 00meMy M eIHHCTBEHHOMY OOMY —
IIaHeTe 3eMId.

Heobxonmmo c)opMHEDPOBATE TAKYIO CTPATETHUI0 DA3BUTHA Ye-
JIOBEUECKOro 00ImecTBa, KOTopasd II03B0JIHIa 05l TADMOHUYHO CO-
geTaTh ero moTpebfHOCTH ¢ BO3SMOMKHOCTIMEA HOPMAJIbHOT0 DYHK-
IAOHUPOBaHUuS OWocdepsl. JTO 03Ha4aeT HE TOJNBKO IIHPOKOE
pacIpocTpaHeHHe MPOU3BOACTBEHHEIX CIIOCO00B (TeXHOJIOIHM)
cOepesxeHNs SHEPTHH U PECYDPCOB, HO H (B mepBYIO ouepenb!) us-
MeHeHHe XapakTepa morpebuocTed mTomeH.

Ceifuac MBI ;KHBeM B 00IIECTBE, KOTOPOE HA3hIBAIOT «00IIecT-
BOM OJHOPa30BOT0 MOTpebiaeEnA». [[14 Hero xapakTepHa Hepa-
IUOHANLHAA PACTOUUTENbHAA SKCIAyaTalus NPHPONHBIX De-
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cypcoB. [118 coxpaHeHHUSA JeJ0BeUeCKOM IIUBAIH3AINE HE0OX0-
AWMO IIOCTPOUTE IPUPOAocOeperawIee 00IMeCTEO, PA3YMHO HC-
TIOJIB3YIOMIEe TTPUPOJHEIE PECYPCHL.

IIpuposHble pecypchl — BasKHEHIIHE KOMIIOHEHTHI OKpPY-
AKaIIel JeIoBeKa Cpelibl, HCIOIb3yeMEIE 1A YAOBIeTBOPEHI A
BCEBO3MOKHBIX MaTePHAJIBHBIX W KYJbTYDHBIX IOTpeOGHOCTEH
obmrectea. OEu BeckMa pasHooOpasHE! (puc. 112).

OrpaHMYeHHOCTH PECYDCOB 3eMIIM CTAHOBUTCS B HACTOAIIEE
BpeM# OJHOH U3 HAaMOOJIee aKTYaJbHEIX IIPO0JIEM YeI0BeYeCKO
nuBuau3anuy. Ilouck nyrel paqmoOEANIBHOTO YIIPAaBIeHUA IIpU-
PORHEIMH pecypcaMy — OJHa U3 BajKHEWIIUX 38144 COBPEMEH-
HOCTH.

OrpaHMYEeHHOCTh IPUPOAHEIX PECYDPCOB, HECOBEPIIEHCTBO
TEXHOJIOTHY WX JO0BIYM M IepepaboTKH JacTO MPUBOLAT K Pas3-
DPYIIeHUI0 OMOTe0eH030B, 3arPA3HEHUI0 OKPY KAOMel Cpesl,
HapyIIeHHAM KJIMMATa U KPYyTOBOPOTA BEIleCTB B SKOCHCTEeMAX.

Obmias safjaya paliuoHAIBFHOTO YIPABIEHUS IPHPOIHBIMHE Pe-
CypcaMM COCTOUT B.HaXOXIEHWHW HAUNYYNIHX (110 OIpefeseH-
HBIM KPUTEPHUAM), HIA ONITHEMAaJIbHEIX, CTOCO00B 3KCILIYATAIIMY
€CTECTBEHHBIX U MCKYCCTBEHHLIX SKOCHCTEM.

CosnaHuWe HOBBIX TEXHOJIOTHH JOJKHO COUETATHCH C KOMIIE-
TeHTHOM, I'PAMOTHON SKOJIOTHYECKON 3KCIEePTHU30H BCEX, 0CO-
feHHO IMUpOKOMAacIITaOHEIX, MPOEKTOB B IPOMBINIIEHHOCTH,
CTPOUTENLCTBE, Ha TPAHCIOPTE, B CEIBCKOM XO03AHCTBE U APY-
THX OTpac/idgX 4eJOBeUeCKOH IedTeJbHOCTH. [IpoBoAMMAasA CIe-
OUaIbHBIMY He3aBUCHMBIMHE OPTaHAMH, TaKas 9KCIIePTH3a II0-
3BOJINT M30eXaTh MHOTAX IIPOCYETOB W HENPENCKA3YEeMBIX IO-
CIeINCTBUH pealns3anuy 3THX IMPOEKTOB AJs O0nochepsl.

B mesnoM oxpaHa OKPYKaINed cpefsl A 3aJa9d BOCCTAHOB-
JIeHHA" TIPHPOAHEIX PECYDPCOB MOJIKHEI IIPEIyCMATPHUBATE CJe-
JVIOIITHe BHIEI OeATEeIbHOCTH:

— JOKAaJbHBIN (MECTHRIN) U II00AIBLHBIN 9KOJIOTHILCK I MO-
HUTOPUHT, T. €. U3MeDeHHe ¥ KOHTPOJIb COCTOSHUS BasKHEeHIIIX
XapaKTePUCTUK OKPY Kalolled cpe/bl; KOHIEHTDAlUU BPEIHBIX
BelllecTB B aTMocdepe, Bome, IO9Ee;

— BOCCTaHOBJIEHHE ¥ OXPAaHY JIECOB OT MOKAP0B, BpefuTeneit,
6oJie3Hell;

— paclIipeHEWe W YBeIWYEHWE YHCIa 3alI0Be/IHBIX 30H, YHH-
KAJILHBIX IPUPOAHEIX KOMILJIEKCOB;

— OXpaHy W pa3BeleHHE DEIKHX BHIOB PACTEHWI W KUBOT-
HEBIX;
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— IIMPOKOE IPOCBEIeHWE U 3IKOJOTHUECKOoe 00pasoBaHue
HaceleHnd;

— MeXXIYHaApPOJHOE COTPYAHHUYECTBO B [ejie OXPAaHBI CPEJEL.

Toapko akTuBHAA paboTa BO BceX 00IacTAX YeJIOBeUECKOH 1e-
ATeJBHOCTH 0 (JOPMHUPOBAHNIO HOBOTO OTHOIIEHKU S K IPUPOIE,
paspaboTKa pPANMOHATHHOTO TPUPOI0NONE30BAHUSA, IIPHPOJIO-
cOeperamIlneil TeXHOJIOTHH OYAVIIIETO CMOTYT DEINaTh 3KOJOTH-
YecKHe IMpo0JIeMbl CeTOAHAMIHET0 THA U IEePeUTH K rapMOHNU-
HOMY COTPYAHUUECTRBY ¢ mpupono#. PazpaboTka coOBepIIEHHOIO
3KOJOTHYECKOT0 3aK0HOIATEILCTBA K co3ganue 3(heKTUBHEIX
MeXaHHU3MOB er0 Pealn3aliy — HeIPEeMEeHHBIN 9JIEMEHT IIOCTPO-
enusa obIIecTBa, YKABYINEro B TADMOHAH ¢ TPUPOJOH.

Ocosnanue o0mux mejgell ¥ TPYAHOCTEH, CTOANIUX HA IYTH,
Hena3berxHO OymeT poKIaTh OINVIIeHHe OoO0mIemIaHeTapHOIO
enuHCTBA H0Aei. HaMm HeoO0X0AUMO HAYIATECSI YYBCTBOBATE Ce-
04 YJIeHaAMH OJHOHM CEMBH, CYAb0a KOTOPOM 3aBUCUT OT KA I0r0
u3 Hac. OcosHaHWe eIHHCTBA YEJIOBEUYECTBA — OJHA M3 OCHOB
SKOJOrMYeCKON HPABCTBEHHOCTH W I'YMaHH3Ma.

1. IToueMy MBI He MOKEM VTBEDIKIATH, YTO YeI0Be-
YecKoe 0DIIecTBO ViKe BCTYIHIIO B 3II0XY Hoocde-
pEI?

2. Ilouemy Hatie 06IIECTBO MOYKHO OTHECTH K «00-
IIECTBY O0JHOPa30BOTO MOTPebIeHus» 7

3. Kax BBI cunTaeTe, CMOIKET U YeJIOBEUECTRO Ipe-
0[I0JIETH SKOJIOTHUECKHH KPHIHC?

Kpamwxoe codepxcarnue 2.a6bvl

Buocdepa — He TONBKO chepa pacOpPOCTPAaHEHHA KU3HH, HO U De-
BYNBTAT AEATEIbLHOCTH HKUBBIX OPraEu3MoB. C BOBHHKHOBEHUEM K3~
HHE BHaJaje MeAJeHHO ¥ crnabo, 3aTeM Bce OBICTDee W 3HAYWTEIbHEE
CTAJI0 IPOABIATELCH BIAHSHUE JKUBOX MaTEeDHAH Ha IeoJIOrHUecKHre Ipo-
IIeCChl SeMJIH.

9BosronuA OmochepH IIa 0 OYTH YCI0XKHEHHUS CTPYKTYPEL OHO-
JIOTUYECKHX COODIIECTB, VMHOMKEHRA UUCIA BHAOB H COBEPIIEHCTBO-
BAaHUA WX IPHUCHOCOOJIEHHOCTH K cpefe odutaHma. JeloBex, B OTJIH-
umre OT BCeX APYTHUX KUBBIX OPTaHU3MOB, He IpucnocabiuBaica K OK-
pys;Kalomell ero cpefe, a HaobdOpoT, mpHcmocabIWBal ee K CBOHM
norpebHOCTAM. HenoBeuecTBO GaKTHIECKH CTAJIO CO3LABATE HCKYCCT-
BEHHYIO cpeny ceoero obutarus. C aTux mop 6mocdepa BeTynuia B HO-
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ByI0 (hasy, I'Je 9eI0BeUeCKHi (DaKkTOop CTaJ MOIIHOH ABUIKYIOEH CH-
JI0¥M, KOTOpPas OKasLIBAeT Ha Hee Bce DosbInee BIHSHUE.

CoBpemeHHBIE IUBHIH3ANHHA, OCHOBAHHEIE HA IIPEICTABICHNH O He-
HCYepIaeMOCTH IPHPOAHEIX PECYDCOB, BEAYT UEI0BEIECTBO K KATACT-
pode. ToIbKO pasyMHas CTPATETHA BCETO UeJ0BEUECTEA, HANIPABIECH-
Haa Ha npeobpasoBaHme Omocdepsl 3eMaIn B HOOCHEDY, MOMKET IIpem-
OTBPATHTEL SKOJOTHIECKHAN KDH3HC.

AxTUBHASA paboTa BO BCeX 00JIACTAX YelOBeYeCKOH NeATelbHOCTH
0 GOPMUPOBAHHUIO HOBOT'0 OTHOINIEHU A K IPUDOJE, Pa3paldoTKa paliio-
HAJALHOI'O IPUPOLOIONL30BAHEA, NpUponocheperawiell TeXHOIOIHHA
OyAYIIEero CMOTYT DEIINTE SKOJOTHYEeCKHEe IPOOIEeMEBl CeTONHAIIHETO
OHA U IepeiiTH K TADMOHHWYIHOMY COTPYAHHYECTBY ¢ upupoxoit. Ocos-
HaHWE eQUHCTBA YeJI0BEYECTBA — OLHA B3 OCHOB 9K0JOTHUIECKON HpaB-
CTBEHHOCTH B I'YMaHH3MA4.
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